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CREW OF U. S. MARTIN ‘‘ROUND THE RIM FLYER’’—Left to right: Colonel Hartz, 
Lieuts. L. A. Smith and E. E. Harmon, Sergeants John Harding, Jr., and Jeremiah Tobias 


Martin Bomber No. 2 has been in constant use for a year at Bolling Field, Washington, 
D. C. With more than 10,400 miles of cross country work already to its credit, this 
plane was started off on an 8,000 mile flight around the rim of the United States, in 
command of Col. R. §. Hartz. The colonel and his crew of four have just completed 
their unparalleled pioneering trip. 

Martin airplanes have demonstrated beyond a question the greatest ton-mile efficiency of 
any aircraft yet produced, and are rapidly proving that the important centres of the 
United States can be connected by aerial transportation with but a few hours’ flying. 


THE FOLLOWING IS A COMPARISON OF A FEW ACTUAL FLIGHTS BY MARTIN BOMBERS 
WITH THE BEST RAILROAD TIME: 











. an aie me MARTIN | RAILROAD 
FROM PILOT AIRPLANE TIME | TIME 
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Cleveland Dayton Eric Springer 215 Miles 1 hour, 50 min. } 6 hours 


Washington New York Capt. Francis 225 Miles | 2 hours | 5 hours, 15 min. 


Cleveland New York Erie Springer 450 Miles 3 hours, 20 min. 14 hours 
Dayton } New York Capt. Francis 635 Miles 6 hours, 40 min. 18 hours 


Macon Washington Capt. Francis | 630 Miles 6 hours, 15 min. | 21 hours 








| Cleveland Washington | Eric Springer 350 Miles 2 hours, 58 min. 14 hours 
| 








The superiority of performance which : 
characterizes Martin Airplanes is the , = The Glenn L. Martin Co. 


result of ten years of experience in 
on ae P a . j \ Contractors to the U. S. Army, Navy and 
building aircraft of a superior quality Post Office Departments 
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The newest Vought Product, Model VE-10 3-Place Flying Boat— 

















@ The unrivalled character of the Design and Perform- 
ance, of course, goes without saying. 


ee CHANCE M. VOUGHT 
@ We invite your attention to the Desirability of Pos- 


session—assuring you of reasonable First Cost and WEBSTER AND SEVENTH AVENUES 
negligible Operating Expense. Long Island City, New York 


@ Immediate Delivery. 














Aeroplanes 
VoUGHT 


The Vought VE-7 2-Place Training and Sport Airplane— 














— 














@ VE-7, Maj. R. W. Schroeder, U. S. A. pilot, won the 


New York-Toronto International Airplane Reliability LEWIS & VOUGHT CORP. 
Handicap Contest. : 
@ Adopted by U. S. Army Air Service as the Standardized WEBSTER AND SEVENTH AVENUES 


Advanced Training Type. Long Island City, New York 
@ Immediate Delivery for Civil Use. . 
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ROLLS ROYCE! 
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RE FUTURE .OF TLYIMG 
DEPENDS ON RELIABILITY 


THE FOLLOWING NOTABLE PERFORMANCES STAND TO THE CREDIT OF 


ROLLS-ROY CE 


AERO-ENGINES 


Of 122 Handley-Page Aeroplanes completed in Eng- 
land before the signing of the armistice | 13 were fitted 
with ROLLS-ROYCE Engines 


Of 1524 “Bristol Fighter” Aeroplanes completed in 
England at the same date 1364 were fitted with ROLLS-ROYCE Engines 


ROLLS-ROYCE AERO ENGINES LIKE ROLLS-ROYCE CARS 








THE BEST IN THE WORLD 





ROLLS ROYCE 


15 BROAD STREET, NEW YORK 
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Factory | New York Office 
Keyport, N. J. Times Bldg. 


In Addition to Military and Sporting Requirements 


THE AEROMARINE PLANE & MOTOR COMPANY 


a complete organization of pre-war origin 


Will Specialize in the Development and Production 
of 
Commercial Airplanes and Motors 
for 


The Transportation of Passengers and Freight 


Our engineering department is at your service for consultation on aerial transportation problems. 
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WALNUT 


is recognized by all authorities on the sub- 
ject as the best wood for propellers. Gov- 
ernment tests have demonstrated this fact 


beyond doubt. 


HARTZELL WALNUT PROPELLERS 


in actual use have given the undeniable 
proof of performance. Such concerns as 
Wright-Martin Aircraft Corporation 
Gallaudet Aircraft Corporation 
Lewis & Vought Corporation 


Loening Aeronautical Engineering Corporation 
Standard Aircraft Corporation 


Our Engineering Department is ready to . 
assist manufacturers in solving their pro- 
peller problems. 


HARTZELL WALNUT PROPELLER COMPANY 
PIQUA, OHIO 


“Builders of propellers of proven performance” 
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AEROPLANE CRANKSHAFTS 
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GOOD indication of the amount of 
internal friction present in a bearing, 
is the temperature of the bearing or 
its housing. 
When power encounters friction, part of the 
energy is dissipated in heat. Naturally, also, 
this friction causes wear and depreciation. 


The bearings first job is to reduce friction — 
its next to delay wear and prolong life, in 
machinery. 

One easy way to know the efficiency of 


various types of bearings is to compare the 
relative temperatures of their housings, while 





operating at the same loads, speeds and room 
temperatures. 


That is simply another way of saying that 
if you give earnest consideration to bearing 
efficiency, your selection will be New Depar- 
ture Ball Bearings. 


Because of correct principle, proper 
materials and exquisite precision, New De- 
partures carry every kind of load with least 
friction, least wear and least depreciation. 
No wedging — no binding — no cramping. 

THE NEW DEPARTURE MFG. COMPANY, 

Bristol, Conn. 481 Detroit, Mich. 
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forced landings for the six month period ending 

in November, which makes very interesting read- 
ing. For each forced landing 8,988 miles were flown, 
which is quite a respectable figure, and certainly one 
which the automobile cannot even approach as regards 
breakdowns. 


‘Ts Air Mail Service has just issued a record of 


The principal causes of breakdown were: oil pressure, 
7; radiator, 4; gas pressure, 3; plugs fouling, 3; igni- 
tion, due to rain, 2; carburetor, 3; connecting rods, 2; 
other causes, 1 each of the following; gas leak, distribu- 
tor fouled, water line leak, generator trouble, piston 
ring broken, gas lead clogged, oil lead broken, distribu- 
tor head cracked, spark plugs worked loose. 

No plane failures occurred. It would seem as if the 
engine designer were the one-man to blame for forced 
landings, hence greater reliability in operation will only 
come with improved engines. 


Extension of the Monoplane Principle 


In the Zeppelin Lindau flying boat, we have a very 
interesting extension of the monoplane principle. Al- 
though equipped with four 260 h. p. motors and having 
a span of over 100 feet, fuel for 70 hr. and complete 
armament and instrument equipment, the flying boat is 
a monoplane with top and bottom wire trussing. The 
single float under the wings may be better termed a 
flying boat. The fuselage which carries the tail sur- 
faces is placed above the wings and serves for the at- 
tachment of the landing wire bracing. The total weight 
is twelve tons. 

This machine, sometimes mistakenly called the Dor- 
nier seaplane, seems to discredit strongly the general 
belief that monoplanes can only be built successfully in 
small sizes, and therefore the construction of the Zep- 
pelin company along these lines will be watched with 
interest. 

The Variable Pitch Propeller 


While the variable pitch propeller seems to offer 
practical possibilities both in the United States and 
abroad, it will always be viewed with a certain amount 


of prejudice by both the aeronautical engineer and the- 


flier, who dread the introduction of any additional me- 
chanism, however simple and mechanical it may appear 
to be. 


It is interesting to note in this regard that the French 
are considering another solution of the variable pitch 
propeller. A well-known designer proposes to have two 
two-bladed airscrews, one for getting-off and climbing 
to 15,000 feet and the other for operating above that 
height. The altitude serew will be free during the first 
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part of the climb and be brought into action by a 
special clutch, thus converting the two-bladed screw 
into a four-bladed one at will. 


Collapsible Floats 

The first published description of collapsible floats 
has appeared in a recent issue of L’Aérophile, this be- 
ing another interesting war development which the 
censor has so long kept in obscurity. 

Two or more floats of rubberized fabric are rolled up 
and stowed under the wings or under the fuselage, and 
these can be filled by means of a compressed air appa- 
ratus in thirty seconds. The number of bottles of com- 
pressed air required is reduced considerably by the ad- 
dition of an injector which draws in external air. 

The wheels of the chassis may in some eases be 
dropped off before alighting on the sea. In addition a 
hydrovane is fitted in front of the chassis to prevent too 
great a shock to the inflated floats on alighting. 

These air bag floats have considerable possibilities for 
ship airplanes, allowing land machines to be used in 
lieu of seaplanes, which of course are much less speedy 
for the same power. They may also have possibilities 
in commercial single-engine land machines flying over 
country with large stretches of water. 


Thermo Dynamic Efficiency 

There is perfect agreement among engineers that with 
heat lost in the water-jacket and in the hot exhaust 
gases an enormous amount of energy is wasted in the 
internal combustion engine. Furthermore it is beyond 
doubt that all prime movers are as perfect as we can 
make them from a mechanical efficiency point of view. 
But, in spite of all this, very little has been done of late 
towards improving the thermodynamic efficiency of the 
internal combustion engine. 

Now we hear of an engine operated on a principle 
which promises to give most valuable results. This is 
the Still engine, recently described in a number of Eng- 
lish technical publications. It is a combined steam and 
internal combustion engine using any orthodox fuel, 
liquid or gaseous, with steam only as a subsidiary. 

An overall efficiency of 33 per cent is claimed for the 
engine as compared with about 25 per cent for an or- 
dinary aeronautical engine. 

The two main sources of waste mentioned above have 
been attacked in a masterful manner. The cooling water 
in the cylinder is maintained at a much higher tempera- 
ture, and is connected to a series of tubes, which the 
exhaust gases contrive to heat. In conjunction with a 
regular boiler, a very workable arrangenient is obtained. 

No aeronautical engineer, however specialized he may 
be, can fail to note this important development. 

















Comparative Averages of Characteristics for Several 
Pursuit and Reconnaissance Airplanes 


By Randolph Hall 


The following average figures have been based upon a num- 
ber of type airplanes used in the war, namely—American 
DH-4, Breguet 14 A2, Salmson 2-A-2, AR2, Sopwith 1-A2, 
Sop. Camel F-1, Spad VII, Spad XI, Spad XIII, Nieuport 
28 and SE-5. 

The above planes have been divided into two classes, one 
place pursuit types and biplace reconnaissance. The latter 
class included the first five mentioned and the Spad XI, while 
the remainder constitute the former. In several instances it 


has been necessary to make a distinction between the heavier 














Fic. 1. Brétauer 14A-2 Bomper-RECONNAISSANCE PLANE 








and lighter reconnaissance types; as, for example, Bréguet’s 
and Sopwith 1-A2’s may be classed as heavy and light biplace 
reconnaissance airplanes, respectively. 

The information has been obtained from actual performances 
and measurements taken from planes furnished the U. S. air 
service in France. The matter is treated thoroughly by the 
writer in a comparative report on airplanes based upon types 
at Orly Field, compiled at the Inspection Section there, and 
made to the Technical Office in Paris. 


General Performances 


The maximum speed for pursuit airplanes averages from 
120 to 145 m.p.h. One hundred and ten miles ts a normal 
figure for the reconnaissance type. The minimum speed figures 














PLANE 


AR-2 Ligut RECONNAISSANCE 
are not available, but they are rather high. Climb for the 
former is 10,000 ft. in approximately 9 min., and for the 
latter 10,000 ft. in 10.5 to 11.5 min. This is taken with full 
load. 

Load 


The percentage of the total useful load (sum P. C. and 
P. U.) to the total weight fully loaded averages 31.5 per cent 
for the pursuit type and 37.3 per cent for the reconnaissance 
type. Fuel load (P. C.) as a percentage of total load; total 
useful load is equal to 42.5 per cent and 36.5 per cent for the 
two classes. 

Note: In subdividing the total useful load into the weight 
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of fuel (P. C.) and the weight of oceupants, ammunition, 
equipment, ete. (P. U.), an allowance can be made before 
flight for added P. U. if the tanks are not full. Most foreign 
planes give the values of P. C. and P. U. on their rudder. 
Load per sq. ft. for the one place averages 8.2 lb. and 6.8 Ib. 
for the two place. Per horsepower it averages 9.0 and 12.3 Ib. 


Duration, Hour’s Flight 


This averages two hours for the pursuit and little over three 
hours for the reconnaissance airplanes. 











Fig: 3. Satmson 2A-2 Ligur RECONNAISSANCE PLANE 





Gun Mounting 


Synchronized machine guns, synchronizing mechanism di- 
rectly operated by the engine, are mounted above or on the 
side to the rear of the motor. As in the ease of Sopwith 1 A2 
and A. R. L. Type E, machine guns are sometimes mounted 
above the upper plane. One or two machine guns are mounted 
on the gun ring for the observer. 


Aspect Ratio 


Averaging both planes, top and bottom, this is from 5.92 to 
7.7, 6.85 the average for the two-seater. The pursuit machine 
for structural reasons, in spite of high efficiency, has a lower 
ratio of 5.34 to 7 with 5.93 as the average. 

Gap in per cent of chord seems to be about the same, or, if 





















Fig. 4. 


Sopwith 1A-2 Ligut RECONNAISSANCE PLANE 


anything, slightly greater for the reconnaissance type. No 
direct comparison can be made for the pursuit types. Spad 
13 is 82 per cent, Nieuport XXVIII 107.5 per cent, SE-5 is 
92 per cent and Sopwith Camel averages 103 per cent. 


Rake 


The rake at wingtips depends chiefly upon the designer. For 
types considered, it varied from 0 to 25 deg.; that is, the wing- 
tips are either practically square; ee 4 the ease of Spad types, 
or more usually, extending out towards the rear to increase 
the aileron surface and give it a greater lever arm. The 
extremity of Nieuport 28 is oval-shaped. 
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Overhang 


Practice often favors a slight overhang, but seldom to an 
extent to require additional trussing. 


Control Surfaces 
This also depends upon the general design. An effort has 
been made to express the surface as the average product of the 
control surface total area in square feet, and the lever arm from 


the control surface center of pressure to the center of gravity - 


of airplane approximately determined in feet. Areas are to 
a great extent dependent upon the weight. The heavy two- 
seater types considered averaged close to 3,300 lb. and the 
lighter type of the Sopwith 1-A2*class averaged 2,200 lb. 
Expressed for the elevators of the heavy type, this is 780 feet’, 
and for the lighter biplace, 372 feet®. The figure for the one 
place is 164 feet®. Expressed for the ailerons this is 1,025 and 
625 feet ° for the biplace types and 198 for the one place. 








Fig. 5. Niguport 28 Pursurir PLANE 


Reconnaissance (biplace) rudder areas average 15.7 and 8.3 sq. 
ft., while the pursuit is only 6.45 sq. ft. 

The elevator surface averages approximately 86 per cent 
of the stabilizer surface for both pursuit and reconnaissance 
airplanes. However, Salmson and AR-2’s have no stabilizer, 
and although the surface is greater than the average elevator 
surface, it is interesting to note that their surface is practically 
the same as the Breguet elevator’s attached to a stabilizer. 


Aileron Droop 


When cable is used throughout the reconnaissance, aileron 
droop averages .046 inches per sq. ft. of surface and as the 
majority of pursuit planes are more mechanically operated 
(that is, without leads), due allowance must be made for their 
respective controls. 


Wing and Stabilizer Setting 


Airplanes considered, with the exeeption of Spads, have a 
dihedral setting of at least for one of the planes. This gen- 
erally ranges from 2 to 5 deg. English designers seem to 
prefer more dihedral than the French. 

Incidence is dependent upon the wing section and data per- 
taining to the latter is lacking. Not considering the 5 deg. 
incidence of the SE-5, pursuit planes have less incidence than 
the reconnaissance, ranging from 45 min. to 2 deg. against 
the others 2 to 3 deg. incidence. Wash in allowance of a frac- 
tion of a degree is usually made at an outer strut to compen- 
sate for the propeller torque. 

Stabilizer settings for American DH-4, SE-5 and Sopwith 
1-A2 is adjustable from the seat, but positive under the normal 
flight conditions. q 

Breguets and Sop Camels are also positive, but Spads VII 
and XIII are slightly negative. ; 

A reverse stagger is required for Breguets and A. R’s. 
Salmsons have none and the others vary from an unnoticeable 
stagger for Spads pursuits, to two feet. 


Tolerances 


Wing setting tolerances should be confined within small 
limits. Owing to the extent and repetition of errors under 
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present conditions, a tolerance of plus or minus %% in. has 
been allowed for incidence readings. However, this error must 
not be confined locally, but maintained within limits of plus 
or minus 4 in. throughout. 

Wash in tolerances of plus 5/32 in. or minus 3/32 in. (vice 
versa for wash out) is made over the actual setting. Limits 
for stagger have been plus or minus ¥ in. Tolerance allowed 


- for diagonal check measurements from rudder post to wing 


outer strut is 5g in. Propeller diagonal check measurement 
and propeller track measurement allow a 1%4-in. tolerance. An 
increase of 15-in. dihedral may be tolerated for the wings pro- 
vided they still remain symmetrical to the fuselage. There 
should be no negative dihedral. 

Note: The above tolerances are not suggested to be used. 
They are based upon the condition in which planes have been 
received at the Inspection Section. 








Fia. 6. 


SE-5 Pursurr PLANE 


Fineness Ratio of Wing Struts 

Designers choose their strut fineness ratio from a considera- 
tion of strength, resistance, and fin area for yawing. To sim- 
plify construction struts are made with uniform section 
throughout, but from a resistance and weight standpoint, 
tapered struts of uniform strength are desirable. Neglecting 
metal tube interplane struts, the maximum fineness ratio 
averages 3.5 for all types. 


Rib Spacing 
In order to preserve a more accurate wing profile for fast 
planes, the ribs are spaced as close as 5 in., but for the slower 
types, ribs have been spaced as far apart as 1634 in. A 
fair average is 1334 in. 


Fabric 


Both linen and silk fabric is used. It was requested that 
figures be given for the fabric required. This has been im- 
possible, but from previous notes of a battle plane, pursuit 
and seaplane, the fabric necessary was equal to 1.70 times the 
sum of the normal projected areas of all sides. This included 
the fuselage. 

Control Leads 


In order to avoid stretching, piano wire seems to be pre- 
ferred to cable where there are no sharp turns to contend with. 
Trend of design is towards more mechanical operations, for 
instance push and pull methods. 


Cable Splices 


French and Italian manufacturers prefer the cable splice to 
our customary soldered copper wire wrapped cable joint. A 
spliced cable with the end away from eye wrapped and soldered 
makes a secure connection. 


Turnbuckle Safeties 


The most accepted turnbuckle safety device is the copper 
wire through the barrel and twisted about both eyes. In some 
cases where twin bracing is used, two turnbuckles have been 
locked together with wires, through their barrels. A few 
planes have come to Inspection Seetion with spring brass 
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wires through the barrel and upper turnbuckle eye only. This 
method does not seem objectionable. 
Structural Features 


There does not appear to be any exceptional structural 
differences between European and American built airplanes. 
Sheet steel metal fittings, drop forgings and castings are sim- 
ilarly used. Duralumin has proved a worthy substitute for 
steel in many places. 

Hinges 

Very little effort has been made to eliminate resistance 
caused by the space between a surface and its appendage, and 
in course of motion these surfaces are not always in line. The 
common example of this design is the beveled edge type which 
forms an open vee until the surface is moved, its maximum 











Fig. 7. Spap XIII Pursurr PLane 


It would be very unfortunate if any- 
Male and female eyebolt 
The SE5 aileron hinge has 


limit in one direction. 
thing should lodge in this space. 
hinges are used to a great extent. 
reduced resistance to a minimum. 
Instruments 

All types are equipped with the usual instruments for con- 
trolling the plane and aerial navigation, but no standardization 
exists in their arrangement upon the dash and about the cock- 
pit. 

Engine Vibration 

There is no excessive vibration with modern type engines. 
In most cases the elasticity of the structure will absorb what 
little exists. The Breguet engine rests upon eight cork blocks 
encased in steel boxes and bolted to engine beds. To further 
take up any vibration, eight slightly conical washers are used 
between the feet and head of each bolt. 

Exhaust 

No difficulties from burnt gases or appreciable loss in power 
has resulted from the present exhaust methods. Rotary mo- 
tors exhaust direct and the gases are emitted from the side or 
bottom of engine cowl. The Salmson exhaust manifold en- 
circles the radiator and the exhaust is at the sides. Renault- 
Breguets exhaust over the top plane and Fiat-Breguets at the 
nose and to the side. American DH-4’s, Spads and SE-5’s 
carry their exhaust along the side to rear of pilot. 

Feed Systems 


Generally in starting the engines gasoline supply is fur- 


nished with a hand pump. Fiat-Breguets eject gas directly 
to their intake manifold. Engine gasoline or air pressure 
pumps, wind mill pumps, or venturi tubes supply gas to the 
gravity tank. Venturi and hand gas or air pressure pump 
has been a common method of supplying gasoline to rotary 
motors. 

The engine pump, or Astra, driven by a small propeller in 
the slip stream as the Salmson plane, furnishing gas through 
the gravity tank, is the system that is probably favored most. 
Starting is accomplished with hand pump. 

Engine Radiating Surface 

The slow types are based upon American DH-4’s, Renault 
and Fiat, Breguet and Salmson. Spads 7 and 13 have only 
been considered for the fast type. The former’s frontal area 
averages 2.60 sq. in. per horsepower, and the latter 2.48 sq. 
in. per horsepower. Total surface averages 93 sq. in. and 
59.68 sq. in. per horsepower for the two types. 
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Precautions Against Fire 


As a precaution against fire the gasoline tanks are often 
covered with rubber and a wire mesh. This may be readily 
observed from the rear cockpit of the Salmson. The Breguet’s 
upper tank is covered in this manner, but the lower tank in 
ease of fire or danger from gun fire, can be released through 
a trap door in the fuselage by raising a lever to the right of 
the pilot’s seat. 

A number of Spad tanks have a pear-shaped patch sweated 
over an opening. The pilot may drain the gas by pulling a 
wire that is attached to this patch. 

Undercarriage 

The heavy airplanes averaged 27.5 ins. from the wheel 
center to center of pressure, which was approximately deter- 
mined by assuming it to be 45 per cent of chord corresponding 
nearly to the high speed condition. The light class averages 
19.70 in. This position of the wheels for DH-4’s and Nieuport 
28’s to the center of pressure barely exceeded one-half of that 
for other types. Variations ranged from 15.12 to 37.80 in: 
for reconnaissance planes and 13.62 to 26.20 for pursuits. 

Tread for biplace averages 73.25 in. and 59 in. for the 
one place. Tires vary from Spad 25.59 x 2.55 in. size to 
31.5 x 5.9 in. size for Breguets. 

A rough estimate of maximum deflection (assuming both 
wheels deflect together), inclusive of tires for each 100 lb. of 
weight is .28 in. for light and heavy types regardless of their 
differences in speed. Assuming this occurs under a dynamic 
load of 7, the axle deflection alone under dead weight is .023 
in. per 100 Ib. 

The angle made when the tail is in flying position ‘to that 
when airplane skid rests upon the ground averages 13 deg. 
for biplaces and 14 deg. 30 ft. for one place. > 

The axle streamline is often designed to produce lift when 
flying. : 

Propeller Ground Clearance 

Propeller ground clearance for both types ranges from 8.86 

in. to 17.78, 11.5 m. the average. 
Aviator’s Remarks 

The true test of any airplane is made by the pilot and his 
opinion regarding its flying qualities cannot be disregarded. 
The majority of planes supplied to the United States Govern- 
ment have met with approval among the fliers, but it is sur- 
prising that there is considerable disagreement as to which are 
the best to fly. 

For instance, one pilot maintained that nothing could be 
compared with the Salmson balanced elevator, while another 
insisted that it was impossible to improve upon a stabilizer 
with the attached elevators. As far as pursuit types are 
concerned most American pilots favor Spads, although un- 
doubtedly an English pilot prefers the Sop Camel. The truth 
of the matter is generally that a pilot prefers the plane he is 
most accustomed to handle. Experience is the big factor. At 
first DH-4’s were considered too nose heavy for landing. Now 
the pilots like to fly them. 

The important conclusion to be drawn is that types consid- 
ered have not met with disapproval and that although the 
pilots are most concerned with the flying qualities, it is inad- 
visable to rely too much upon any one pilot’s opinion. 
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The Vought F lying 


The Vought three-seater flying boat, Model VE-10, is one 
of the latest productions coming from the Lewis & Vought 
factory at Long Island City, in which was designed and built 
the well-known VE-7 advanced training machines of the U. 
S. Army Air Service. 

The VE-10 three-place flying-boat has proved in the many 
tests to which it has been subjected that it is a very remark- 
able and satisfactory design. It has an exceptional perform- 
ance for relatively low horsepower, a high factor of safety 
for extremely light weight, and has incorporated in it a num- 
ber of new and improved features in design and construction. 

It is a pusher biplane, short-hull type, flying-boat with a 
90 hp. OX-5 engine, a single propeller, and a novel outrig- 
ger tail construction somewhat reminiscent of that of the 
Navy’s famous trans-Atlantic machines. Seating accommoda- 
tions are provided for a pilot and two passengers. The tank 
capacity is sufficient for two and one-half hours’ flight at full 





Boat, Model VE-10 


side fins. The bottom chines form the outer edges of the bot- 
tom, which makes the hull very simple to construct. The 
VE-10 trims at one degree on the stern and planes quickly 
with no tendency to porpoise. The draft at the step is only 
10 in. in fresh water. The short hull appears to have the 
advantages of: 

(1) getting up on the step quickly, 

(2) leaving the water in a short distance, 

(3) taxi-ing nicely, particularly in side winds, 

(4) low head resistance, due to proper shape, 

(5) low construction weight, 

(6) not subjecting the tail unit to undue strains in land- 
ing, and 

(7) of being easy to handle in and out of hangars and on 
beaches. Only one man is required to get the VE-10 on a 
beach. If the tide goes out and leaves it on dry sand, the 
propeller thrust is sufficient to push it back in the water with- 
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Fie. 1. Quarter View or THE Voucut VE-10 Fiy1na-Boat 
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throttle, at sea-level. The normal useful load is rated 620 


lb., although the machine gets off quickly and maneuvers 
splendidly with a useful load up to 800 lb. This is equivalent 


to saying that the VE-10 will carry full tanks and three 
people whose weights are slightly in excess of 200 pounds 
each, This feat is very unusual and it is doubtful if any 
water machine of equal power has ever lifted such a heavy 
load. The climbing rate with the rated useful load is 325 
ft. the first minute, and 2650 ft. in 10 min. The low and 
high speeds, at sea-level, are 46 and 80 m. p. h., respectively. 

Pilots who have flown the VE-10 claim it is one of the 
best balanced and easiest controlled machines they have ever 
handled. Most of them are of the opinion that it ean be 
maneuvered and stunted as well as the average land machine. 
Stunting in boats has never been indulged in to any great 
extent becausé very few water machines have been capable 
of such maneuvers, or have had the necessary high factor of 
safety. The VE-10 is very light on controls and in straight- 
away flight the stick may be entirely released; the machine 
actually flying itself. Another excellent characteristic is that 
it noses over and takes its natural gliding angle when the 
power is shut off. The gliding angle is 8 to 1. 

The short hull, which is 15 ft. 8 in. long and 4 ft. in 
beam, has one ventilated step, which is separate from the 
bottom proper, being of the so-called false type. This type 
of step has many advantages in construction and maintenance. 
The bottom is Vee-ed from bow to stern at an angle which 
makes it extremely strong and permits an easy entry in land- 
ing, so much so that landing shocks are effectually absorbed. 
A peculiar feature of the hull is that it has none of the usual 
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out manual assistance. It is questionable whether this can 
safely be done with the long hull type of flying-boat. 

The hull is constructed of oak chines, liberally gussetted 
oak ribs, and three-ply water proof birch veneer. The veneer 
is imported stock and is made of material which is cut from 
the cireumference of timbers. Each ply is integral and no 
edgewise gluing is necessary in making up panels; this in- 
tegral feature eliminates all possibility of the veneer opening 
up. The hull is coated with amber varnish, natural finish. 

The seating arrangement is very unique in that the three 
seats are in the same cockpit, in the front part of the hull 
forward of the wings, and are arranged in clover-leaf form, 
with tke pilot in front. Since the hull is 4 ft. in beam it is 
apparent that the passengers have plenty of room and are 
not cramped in one position. This comfort adds greatly io 
the pleasure of flying. 

The comfort and convenience of the passengers have been 
well considered in the design of all cockpit details. The seats 
and arm rests are well upholstered in black leather. Each 
cushion is liberally padded with Kapok and attached to the 
seats with quick detachable clips. The cushions may be used 
as life preservers. In front of each passenger’s seat is a 
neatly designed nickel plated foot rest similar to those used 
in motor ears. Around the combing of the cockpit is a cel- 
luloid windshield which deflects the air well above the heads 
of the passengers. One may ride in the machine with full 
assurance of not getting wet from spray or having one’s 
clothing soiled with oil. 

The machine is equipped with a single stick control which 
is standard VE-7 design. It is made of steel tubing and 
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stamped sheet steel parts. The elevator cables are concealed 
in a longitudinal, horizontal member and no rocker arms of 
any sort are used. The aileron controls have no pulleys other 
than those on the wings. The controls are practicallly fric- 
tionless and are easily operated. All control cables pull 
directly in the plane of the control masts, thus neutralizing 
all forees tending to bend the masts sidewise. The rudder is 
operated with the usual VE-7 design of foot rudder bar and 
cables. 

The throttle is operated by ,a system of rods and bell cranks 
and is absolutely positive in action. No wires or other uncer- 


+..tain functioning parts are used anywhere in the construction. 
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FRONT ELEVATION OF THE VE-10 


The complete mechanism is very cleverly worked out and is 
remarkable for its uttter simplicity. 

The fuel supply system consists of a pressure tank, a sup- 
plementary hand pump, gasoline presure gauge, and a me- 
chanically operated pump connected to the engine. The 
gasoline is fed directly to the carburettor. A safety pressure 
relief valve is part of the engine pump. The gasoline tank 
is cylindrical in shape and very light for its capaclty. The 
filler base extends up through the deck of the hull, thus per- 
mitting the tank to be replenished by simply removing the 
filler cap. A visible fuel quantity gauge also extends up 
through the deck. The tank rests on two horizontal bearers 
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in the rear cockpit and is held in place with four swedged 
wires which run from clips bent over the upper rim of the 
tank to similar clips attached to the bearers. This instal- 
lation is extremely simple and light. 

From an engineering standpoint the VE-10 is a very inter- 
esting study. Besides its novel hull and many excellent details, 
the design has a well thought out wing cellule and outrigger 
tail construction, and in addition, a novel engine mounting. 

The wings are composed of five panels, three uppers and 
two lowers. The outer panels of each wing are identical. 
Each panel is about 12 ft. long. Four interchangeable stand- 
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ing wires whatever in the bay in which the propeller revolves. 
The bay is braced externally with two 4% in. cables running 
to the lower wing. This is a very important refinement 
because it eliminates any possibility of the bracing wires 
becoming: entangled with the propeller. 

The tail surfaces consist of one adjustable horizontal sta- 
bilizer, one vertical fin, one rudder and one set of dual ele- 
vators. The tail plane is adjusted by simply changing the 
length of four telescoping tubes, by means of quick detach- 
able pins, and by tightening eight swedged wires. The rud- 
der is always out of the water and spray and endows the 
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ardized ailerons are used for lateral control. The wing brac- 
ing is the Warren type of truss and consists of twelve struts, 
twelve incidence wires, and the necessary fittings. The truss 
gives the design a very clean appearance and evidently con- 
tributes much to the fine performance by lessened head resist- 
ance end decreased weight. The Warren truss as worked out 
on the VE-10 has the advantages over the Pratt truss con- 
struction of, 

(1) Simplicity, 

(2) Fewer parts, 

(3) Low head resistance. 

(4) Impossibility of incorreet setting up, or mal-alignment, 

and er 

(5) Of not requiring adjustment after it is once set up. 
It is claimed by the designers that the VE-10 Warren truss 
will show practically no depreciation, or decrease in strength 
after long usage. 

The struts are made of selected spruce with swedged steel 
tension rods running through their centers fastening the strut 
sockets at each end. The strut sockets are made of two stamp- 
ings of 1-16 in. sheet steel and the wing spar bases of one 
1, in. sheet steel stamping. The base is held on the wing 
spar with two 1% in. nickel steel bolts. The bolts and nuts 
are well standardized throughout the design and very few 
sizes are used. The incidence stays are 0.135 in. diameter 
swedged steel rods with small nickel steel forked ends for 
adjustment. The rods are threaded at each end; one end 
right hand, the other left hand thread. The fittings are very 
simple, durable, well standardized, and adapted to quantity 
production operations. 

The outrigger tail consists of three wooden booms, four 
struts, a triangular tubular brace, the control surfaces, four- 
teen wires with the necessary fittings, and four short tubular 
adjustment struts for the horizontal stabilizer. The con- 
struction is very rigid and free from all vibration. Two men 
ean hang on the stern post without causing any noticeable 
deflection. The upper booms are horizontal and in the plane 
of the upper wing spars. The upper booms butt against 
the rear engine section spar and form a triangle to the fin 
stern post. One fitting serves as wing strap, strut base, and 
outrigger connector. The lower boom is attached to the hull 
and is in the plane of symmetry. The booms are 2 in. outside 
diameter. They are made of wood and covered with linen 
fabric doped on and finished with gray enamel. The booms 
are very light; the upper ones, which are 14 ft. long, weigh 
only 8 lb. each with all fittings attached. There are no brac- 
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boat with plenty of maneuverability in taxi-ing. The control 
surfaces are symmetrically located about the line of thrust. 

The engine mounting consists of only two parts.. Each 
support is made up of nine laminations of wood and has the 
engine bearer, the vertical and the diagonal struts all integral. 
No metal fittings are required other than those which attach 
the mounting to the hull and they are also utilized as wing 
straps. The mounting greatly simplifies construction and 
expedites erection. It is free of all vibration and its sturdi- 
ness and simplicity have been the subject of much favorable 
comment. The gas lines, ete., run down the front engine 
motnting struts under sheet aluminum streamliners. The 
entire mounting, with the exception of the front struts, is 
linen covered. The engine bearers are stripped with steel 
channels to facilitate sliding the engine in or out. 

The VE-10 radiator is rectangular in shape and set above 
the shaft so as not to require any cutting of the core. It 
rests in a base pan and is bolted to the steel engine bed 
spreader plate; this not only makes a pleasing and simple 
production design but one that is very light in weight. The 
radiator with all piping, attachments, ete., weighs less than 
35 Ib., yet amply cools the motor in warm weather. Ste ee 

The general specifications of the VE-10 are the following: 


DIMENSIONS. 
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The Importance of Pigmented Protective Coverings 
By R. G. Dort, A.M. 


The use of pigmented protective coverings on wings was 
begun in the U. S. Air Service some time in the winter of 
1917 or in the spring of 1918. At first their use was confined 
to those planes to be shipped overseas, Much later the pro- 
vision was made to use these pigmented coverings on all 
planes, combat and training alike. 

For the U. 8S. Air Service the change was a somewhat rad- 
ical one, both from the point of view of production and the 
point of view of appearance. It is well known that the change 
was instituted initially by pressure from the American Expe- 
ditionary Air Service. The reasons which led the American 
technical authorities in Europe to urge so strongly the pig- 
mentation of wings have not been fully understood. They 
were several. 

Camouflage and uniformity in coloration of American Ex- 
peditionary planes with those of the Royal Air Force, and to 
a less extent with those of the French, may be dismissed with 
the mere mention. Both of these reasons were of importance, 
tactically and from the point of view of possible production 
of planes in this country for the British and French. 

The most important reason for the use of pigmented cover- 
ings was, however, neither of the above. It was a reason 
purely technical. Pigmented protective coverings were used 
primarily to lengthen the life of wing coverings, to make them 
retain their original strength by stopping the deleterious action 
of the actinic rays of light on both fabrie and dope, and to 
make the wing coverings less sensitive to changes in atmos- 
pherie conditions, thus maintaining the original tautness under 
varying degrees of humidity. 

It has been questioned whether or not it was worth while to 
lengthen the life of wing coverings on battle planes at the 
front. It is true that the life of the planes at the front was 
very short—mueh under that of ordinary unpigmented wing 
coverings. It would not have been worth while to go to the 
extra labor of production in using pigmented coverings on 
battle planes for this reason alone. But on planes built for 
peace work, pigmentation will be worth while for this reason 
if for no other. Even with acetate dope, unprotected wings 
will loosen and the dope will crack, exposing the fabric. With 
nitrate doped wings this deterioration will be more rapid. 
From a commercial point of view the use of light protection 
on wing coverings will certainly pay. 

In 1917 the British showed that unprotected doped fabrics 
(and undoped fabries as well) lost very appreciably in tensile 
strength after three months or even less exposure. The 
French, having adopted before, for camouflage and other 
reasons, a doping scheme consisting briefly of one coat of clear 
dope, followed by two coats of pigmented dope, followed by 
a final coat of clear dope. were already in effect protecting 
their wing coverings from the light. The British Air Force 
specifications insisted on pigmented coverings on the wings 
of all planes at the front, even before the research on the 
subject was complete, as the preliminary results were so con- 
vineing. To prevent deterioration in tensile strength the tech- 
nical staff of the American Expeditionary Air Service insisted 
on the use of pigmented coverings on all planes going to the 
front. 

The importance of maintaining good and constant tautness 
of wing coverings has been elsewhere discussed. Not only do 
pigmented coverings retard deterioration but keep at more con- 
stant tautness the wings of planes thus protected. This, a 
somewhat later development, is the positive experience of the 
British. The experimental work of both here and in England 
bears this out conclusively. 

The reasons for the pigmented covering maintaining more 
constant tautness are not as yet fully clear. The underlying 
reason has something to do, undoubtedly, with retarding the 
penetration of water vapor through the covering layers into 
the fabric. Acetate dope films are well known to be porous 
to water vapor. In any case it is a fact that wings with 
proper pigmented coverings will show far less fluctuations in 
tightness under varying humidity conditions, than those fin- 
ished with clear dope. 

The above arguments for using pigmented protective cover- 
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ings were almost entirely based on information cordially and 
willingly furnished by the British, at the Royal Aircraft Es- 
tablishment and at the head office and laboratory of the Aero- 
nautical Inspection Department of the Royal Air Force. Too 
much appreciation cannot be expressed for the friendly feeling 
of confidence which the technicians of these two organizations 
showed toward the American imvestigators and engineers in 
these wing coverings, as in many other matters. This informa- 
tion reaching this country through divers channels was the 
direct reason for the use of pigmented protective coverings 
in the U. 8S. Air Service. 

Why was it that so much trouble was experienced here in 
the use of pigmented coverings? Largely choice of material. 

The U. S. Air Service started using pigmented oil varnishes 
(enamels). It is true that at the time this country entered the 
war these were the materials which the British were using. 
But it was not from choice. The British preferred the use 
of a pigmented covering of the so-ealled pigmented dopes 
type, instead of a pigmented china wood oil varnish. For 
reasons of supply they were obliged to revert to the latter 
type, although still using a pigmented dope covering (when- 
ever on hand) for repair work in the field. In this country 
enamels were used. Not only was production retarded by the 
time of drying required by these pigmented varnishes (this 
fault continued so long as pigmented varnishes were used), 
but it is certain that in many cases at least, wing covers of 
satisfactory tautness were nearly ruined by the loosening ac- 
tion of some of the solvents in the enamel. This has been laid 
to the turpentine in the pigmented oil varnish. It is well 
known that certain compounds of the pinene series are soften- 
ers of a cellulose acetate film; i. e., that they cause a distinct 
softening and hence slackening in a cellulose acetate film. It 
is also well known that on standing, turpentine will develop 
some of these compounds. The conclusion that an excess of 
turpentine, or possibly turpentine which had aged consider- 
ably, was being used by some of the enamel manufacturers 
and hence caused this trouble, seems reasonable and is some- 
what borne out by laboratory results. Not enough work has 
been done, however, to make a positive statement on the 
matter. 

The pigmented protective coverings of the pigmented dopes 
type—sueh as the British P. C. 10—have not the two draw- 
backs of long drying time and slackening tendency. That is 
to say they dry quickly, as quickly as dope, and they have no 
tendency to slack off the tautness given the wings by the dope. 
In fact, with regard to this latter point a certain pigmented 
dope used in this country by the Air Service as a pigmented 
protective covering has shown in tests that it actually gives 
slightly greater tautness to the wings. 

For the two reasons of time of drying and slackening-effect 
alone enamels have been practically rejected and coverings of 
the dopes type (pigmented) substituted. 

There is a reason, military and camouflage in nature, why 
pigmented coverings of the dopes type are superior to those 
of the enamel type. From the poimt-of view of camouflage 
it is essential that the surfaces of a combat plane be so tin- 
ished, that there will be a mjnimum of reflection or flash in 
the rays of the sun. Coverings of the pigmented dopes type 
dry naturally with a matte surface—a surface smooth, yet 
with a very dull finish. It has been impossible to obtain any 
covering of the pigmented oil varnish type which will produce 
a similar result. 

What then is the best pigmented protective covering to use? 
Not an enamel, nor any other kind of a slow drying, pigmented 
oil varnish; but a covering of the pigmented dopes type. 
There were three firms in the United States in the spring of 
1919, manufacturing pigmented coverings of the dopes type. 
In one instance the product was entirely satisfactory in all 
colors. The other products, more recently developed than the 
first, were fairly satisfactory in the standard khaki. Doubt- 
less by the time this article is in press, progress toward the 
perfection of these two coverings in all colors will have been 
made. 











Airplane Demand and the Art of Kiln Drying 


By Thomas D. Perry 


Few are the trades or arts which have not been profoundly 
impressed by our participation in the Great War. The nor- 
mal progress of ten years has been crowded and condensed 
into four and in some cases into less than two years. 

Wood workers, an admittedly unscientific and paternalistic 
group, had unprecedented pressure brought to bear to pro- 
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duce and produce, not their regular output of lumber, furni- 
ture, pianos and the like, but an unheard-of volume of air- 
planes, gunstocks, motor transports, emergency housing, 
wooden ships, and other products of the forest. 

The normal mill and yard stocks of lumber (air seasoned, 
and ready for use) were soon depleted and the big problem 
became dominant: how to turn the forests into war products, 
delivering the completed goods almost before the leaves had 
wilted. 

As an instance of one of the major problems of the wood- 
worker, we may take the airplane, because it is more exacting 
and perhaps the most typical in its varied requirements. Be- 
fore 1914, aeroplanes (as they were then called) had been 





305 


built of lumber, air seasoned for three years. The few aero- 
nautical engineers of those years based all their strength cal- 
culations on such three-year lumber, and there was none to be 
had, and airplanes had to be built by the thousands and 
at once. 

We are too near to the emergency solution of the problems 
under the stress of war times to see the true perspective of 
what has happened and to grasp its entire significance. There 
are a few landmarks of progress that stand out and we can 
all use them in measuring our own advancement. These may 
be grouped under the following headings: 

1. Development of maximum strength of wood. 

2. Adoption of drying specifications. 

3. Utility of drying records. 

4. Necessity of whole time operators. 

5. Laboratory co-operation. 

1. Magimum Strength.—The airplane was the first piece of 
fabricated woodwork to demand a maximum strength per 
pound weight. Pianos were admittedly heavy, and substantial, 
but there existed no urgent demand to reduce their weight to 
a minimum. If table legs were not strong enough or suffi- 
ciently rigid, it was easy to make them larger without lessen- 
ing the utility of the table. In chairs of the “ period” type, 
furniture manufacturers made a short excursion into the field 
of maximum strength in minimum sizes, but the resulting de- 
signs were more satisfactory from an artistic standpoint than 
for durability and strength. 

It remained for the airplane to demand, and at the price 
of the risk of the life of its operator, a wood fabrication in 
fuselage, wing spar, strut and propeller, with the greatest 
possible resistance to breakage and with the least possible 
weight. There were no rules, nor.tables, nor accumulated data 
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to work from. The Bureau of Standards at Washington had 
practically nothing. The Forest Products Laboratory at 
Madison had started a method, adopting standard sizes and 
standard methods of testing, to determine the modulus of rup- 
ture, the elastic limit, and the breaking strength, transversely 
and torsionally. The available, but meagre, results were hastily 
compiled and put at the service of the Signal Corps of the 
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United States Army. New tests were started by the more en- 
terprising manufacturers of dry kilns and by the Forest 
Products laboratory. The final results of the war experience 
on lumber strength were as follows: 

(A) Lumber properly kiln dried is as strong, if not stronger 
than air dried. 

(B) The density, specific gravity, and frequency of growth 
rings have an important bearing on strength ;—i.e. 
uniform growth rings eight to twelve per inch are best 
for strength, sap wood has more resiliency than heart 
wood, ete. 

(C) Hickory, oak and ash in the order given, are the woods 
with the greatest fibre adhesion (greatest torsion or 
twisting strength) and are most suitable for heavy 
duty, like landing gear, wheels, ete. 
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(D) Maximum strength ean be secured for any work by 
judicious selection, sawing or splitting with the grain, 
kiln drying without producing internal strain, and 
proportioning sizes to the strains to be met. 

2. Drying Specifications.—Several companies manufacturing 
dry kilns had ventured in the past to furnish cards or sheets 
of operating instructions, and one had published a booklet 
on the subject, but the lumber producer and the lumber user 
had regarded such efforts as visionary. Lumber was chiefly 
dried by the good old fashioned way, “ by guess and by gosh.” 
Signal Corps Specification No. 20,500 on “General kiln dry- 
ing for airplane stock” was regarded as merely another spe- 
cies of official red tape, desirable to be broken rather than 
observed. The writer holds no brief for the defense of the 
aforesaid specification, for it erred in several ways. Probably 
its ultra conservatism for low temperatures and limited op- 
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erating ranges were responsible for substantial reduction of 
output. But the basic principle of a drying specification was 
definitely established and it will henceforth be much easier 
for the commercial kiln dryer and consumer to agree on speci- 
fications and methods to secure quality and quantity output. 

3. Drying Records——The establishment of strength tests and 
specifications led obviously to the use of record blanks, to 
indieate the degree of compliance with the established stand- 
ards. The following are submitted for commercial uses, as 
the result of the writer’s war time experience. 

The daily tabular reeord (Fig. 1) requires three daily read- 
ings, sufficient for all but the most exacting work. Fig. 2 
is for preliminary tests, to determine the period of drying and 
range of temperatures and humidities, and then for the pre- 
final and final tests to show when lumber can be safely re- 
moved from dry kiln. Fig. 3 shows a graphie chart in which 
the full lines show the proper drying schedules determined 
from the preliminary tests in Fig. 2, red indicating tempera- 
ture and black humidity. The dotted lines show the graphic 
plotting of the tabular record (Fig. 1) and’ are made daily 
by the operator as a check upon his operation. 

A fifteen-year experience of the writer and his associates 
in the dry kiln business has proved the following: 

(A) That dry kilns and their operations have been re- 
garded as trouble developers, a fact grudgingly ad- 
mitted by kiln designers and builders. 

(B) That kiln operators, who keep adequate records have 
very little trouble. 

(C) That over 90 per cent of the cases of kiln trouble re- 
veal, upon investigation, that either no records were 
kept or they were too scanty to be serviceable; that is, 
the keeping of a proper record would have enabled the 
operator to eliminate the trouble from the start. 

4. Whole Time Operators.—Since the invention or adapta- 
tion of dry kilns, there has been no device or piece of equip- 
ment in a wood working plant so carelessly handled as the 
lumber kiln. Sometimes it is added to the duties of the yard 
foreman, or lumber sealer, or engineer, or cut-off sawyer, or 
any one else alleged to have spare time. 

The realization of the need for a whole time operator was 
first publicly developed in a meeting of the dry kiln commit- 
tee of the Southern Pine Association in New Orleans in 1914. 
Of the hundred odd large mills reporting less than half even 
admitted having a kiln operator, much less having a skilled 
or trained operator. It was agreed, however, that a com- 
petent operator could save many times his wages—as well as 
stimulate the production of a better quality of stock. 

One of the larger kiln companies had for years advocated 
efficient operators devoting their whole time to the kilns, but 
it remained for the establishment of tests and specifications 
during war time stress to demonstrate the necessity of a 
trained operator as an integral part of a wood working plant, 
and onee having been substantially appreciated, he will re- 
main as a fixture. 

5. Laboratory Co-operation.—The manufacturer of iron and 
steel, the manufacturer of paper pulp, in fact the manufac- 
turer of most commodity products, have learned to coordinate 
properly the research laboratory and the practical processes 
of manufacturing. It is well understood by them that the 
function of a laboratory is research, investigation and experi- 
mentation, in other words, a man to be a successful investigator 
must have the type of mind that thinks in theoretical rather 
than in business terms, and works in the purely scientific 
realm. The practical man must learn to take and apply this 
theoretical and scientific knowledge in a way to manufacture 
economically and efficiently. 

In the estimation of the writer wood workers have not 
learned the first rudiments of adapting laboratory service to 
their problems. Until the wood worker does learn to mani- 
fest this ability he will continue to rank as a relatively un- 
seientifie and erude artisan. 

There is at Madison, Wis., a forest products laboratory 
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maintained jointly by the United States Government and the 
University of Wisconsin. It has a capable staff, all of whom 
are experts in wood research lines. The services of the labor- 
atory have been. freely offered to forest utilization manufac- 
turers in various wood problems. It required a war, how- 
ever, and the emergency of war work, to bring the laboratory 
and the practical man into touch with each other. That touch 


was mutually beneficial, but like all war work was done with-" 


out regard to cost and expense. The problem since the close 
of the war is a better co-ordination and co-operation between 
the laboratory man and the practical manufacturer. Both 
have been remiss in their methods of approaching each other. 
For example: The water spray kiln of the forest products 
laboratory is theoretically sound, but commercially little less 
than a failure because it has not yet been adapted to the 
work-a-day field by experienced men, who know how to utilize 
equipment efficiently and at a profit. 
good idea badly applied, and is less serviceable to the prac- 
tical manufacturer than a less scientific idea which has been 
properly developed and adapted. 

If the results of the war shall be a better understanding 
of practical working conditions by the laboratory staff and a 
greater desire for laboratory help on the part of the manu- 
facturer, it will have rendered a service that many years of 
peace failed to bring about. 

There is a wonderful field ahead for proper co-operation 
between such laboratories as the forest products laboratory 
and the manufacturers, if each will recognize their own part 
of the problem and their own limitations. 





N. A. C. A. Election 


The annual meeting of the National Advisory Committee 
for Aeronautics was held in Washington on Oct. 9, 1919. 
Dr. Charles D. Walcott was elected Chairman for the ensu- 
ing year, and Dr. S. W. Stratton, Secretary. Members of the 
Executive Committee were elected as follows: Dr. Joseph S. 
Ames, Col. Thurman H.,Bane, U. S. A.; Capt. Thomas T. 
Craven, U. S. N.; Dr. John F. Hayford, Prof. Charles F. 
Marvin, Maj.-Gen. Charles T. Menoher, U. 8. A.; Dr. S. W. 
Stratton, Rear-Admiral D. W. Taylor, U. S. N.; Dr. Charles 
D. Walcott. 

The Executive Committee proceeded to organize for the 
coming year and elected Dr. Joseph S. Ames, Chairman, and 
Dr. S. W. Stratton, Secretary. 

The appointment of Prof. George W. Lewis as Executive 
Officer was confirmed. Estimates for the fiscal year 1921 
were approved in the sum of $437,000. 

In addition to the functions specifically defined for the 
various subcommittees, the general functions of the committee 
were defined as follows: 

First—Under the law the Committee holds itself at the 
service of auy department or agency of the Government inter- 
ested in aeronautics for the furnishing of information or 
assistance in regard to scientific or technical matters relating 
to aeronautics, and in particular for the investigation and 
study of problems in this field with a view to their practical 
solution. 

Second.—The Committee may also exercise its functions for 
any individual, firm, association, or corporation within the 
United States, provided that such individual, firm, association, 
or corporation defray the actual cost involved. 


Third—The Committee institutes research, investigation, 


and study of problems which, in the judgment of its members 
or of the members of its various subcommittees, are needful 
and timely for the advance of the science and art of aero- 
nauties in its various branches. 


Fourth—The Committee endeavors to keep itself advised 
of the progress made in research and experimental work in 
aeronautics in all parts of the world, particularly in England, 
France and Italy, and will extend its efforts to the securing 
of information from Germany and Austria. 

Fifth—tThe information thus gathered is brought to the 
attention of the various subcommittees for consideration in 
connection with the preparation of programs for research and 


AVIATION 





It therefore remains a °* 


307 


experimental work in this country. This information is also 
made avalable promptly to the military and naval air services 
and other branches of the Government, university laboratories, 
and aircraft manufacturers interested in the study of specific 
problems. 

Sixth—The Committee holds itself at the service of the 
President, the Congress, and the executive departments of the 
Government for the consideration of special problems which 
may be referred to it, such as rules for international air navi- 
gation, method of regulation and development of civil aerial 
transport, technical development policies of the military, 
naval, and postal air service, ete. 





Book Reviews 


AiR NAVIGATION, Nores AND ExamMPues, By Capt. 8. F. Card. 
(140 pp. 61 figs. Longmans, Green & Co., New York.) 


As the author very correctly states in his preface, the subject 
has been treated in a very elementary manner, and nothing 
beyond a knowledge of arithmetic and a slight acquaintance 
with geometry are required to understand all the problems 


, dealt with. 


With the ever-increasing need of careful air navigation, the 
book is sure to find a wide circle of readers. 

Beginning with a few elementary definitions which every 
one has known but never remembers, Captain Card gives those 
very slight astronomical notions which every one should pos- 
sess, particularly if he is a pilot. 

The measurement of direction is briefly and accurately ex- 
plained. Position by cross-bearings is apparently a very sim- 
ple matter. The use of the magnetic compass and the taking 
of bearings are within the grasp of average intelligence. Course 
and distance calculations are clearly explained. Every bit of 
information is followed by a practical example. 

Captain Card is the head of the Navigation Department at 
the Royal Naval College, and he must be an excellent teacher 
if one is to judge him by his present work. “ Navigation Self- 
Taught ” might be a proper title for this excellent book. We 
feel grateful to him for reducing the subject to a layman’s 


p. 

It must be pointed out, however, that the data on wind and 
weather is of too sketchy a nature to be of much practical 
service. 


THE CHEMISTRY AND MANUFACTURE OF HyproGEeN. By P. 
Litherland Teed. (Longmans, Green and Co., New York; 
152 pp., many diagrams. ) 

With the inereasing possibilities of airship work no publica- 
tion could be more timely than the present volume, the litera- 
ture on the technology of hydrogen being small and difficult of 
access to anyone but a chemist. 

The book is written in very simple fashion, so as to be easily 
understood by anyone at all familiar with chemical symbols. 

The index of contents gives a very fair idea of the ground 
covered: 1. Hydrogen—Its Uses—Discovery and Occurrence 
in Nature. 2. The Chemical Properties of Hydrogen. 3. The 
Manufacture of Hydrogen. Chemical Methods. 4. The Man- 
ufacture of Hydrogen. Chemico-Physical Methods. 5. The 
Manufacture of Hydrogen. Physical Methods. 

Besides a sound theoretical treatment of the subject, Major 
Teed’s work gives a practical deseription of the various proces- 
ses, with general description of plants, figures on input of 
materials and output of hydrogen, precautions in operation, 
purity, and so forth. 

As far as we can see, every important method is covered, 
Silicol, Aluminal, Water Gas method, Iron Contact, ete. 

To any one interested in the layout of hydrogen plants for 
airship or balloon work, the treatise will prove invaluable. 


AIRPLANE ANTENNA CONSTANTS. 
Washington, D. C.) 


A new publication of the Bureau of Standards, Scientific 
Paper entitled “ Airplane Antenna Constants,” is now avail- 
able for distribution. 

Methods for measuring the capacity, inductance, resistance, 
and natural wave length; also the directional transmitting 
effect of airplane antennas, with the plane in flight, are 
deseribed, Using these methods, results obtained upon various 
forms of fixed antennas as well as one, two and four trailing 
wires are recorded. 


(Bureau of Standards, 








Tension in Diagonal Airship Bracing Wires’ 


By E. H. Lewitt 


Fig. 1 represents a portion of a rigid airship, A,, A,, A,, etc., 
being the area of the respective longitudinal girders, Y,, Y,, 
Y,, ete., being their vertical distances from the longitudinal 
axis of the ship. The vertical downward force of the loads and 
the upward litt of the gas causes a vertical shear force and 
bending moment on the ship. The problem is to find how much 
of this shear force is taken by each diagonal wire. 

It is necessary to make the following assumptions :— 

(1) That the ship bends about a neutral axis, which passes 
through its centre of area. 

(2) That the longitudinal girders take the bending stresses 
only. 
(3) That the diagonal bracing wires take all the shear. 
(4) That all the loads are concentrated at the transverse 


frames. 
Consider a section of the ship between any two transverse 


fe 


Fig. 1. 


frames AB and CD, take a horizontal section xx through any 
panel, cutting AB and CD at E and G respectively. 
Let R, be the radius of the ship at frame AB 
ae ¥ of ” CD 
” M, be the bending moment at frame AB 
- a ” 2 g CD 
I, and I be the moments of inertia of the ship’s cross- 
section about a diameter at AB and CD respectively. 
As the moment of inertia of the ship’s cross-section is 
proportional to (radius)’, 
then 
3 R? ’ I IR 
+ oe Wie 
Let Q, and Q be the moments of area of the ship’s eross- 
section above the line «x about the centre of area at AB and 
CD respectively. 
As the moment of area varies directly with the radius, 
then 


dv : : R 
Let 7 = Tension in diagonal wire cut by the line rz. 
* a= Inelination of panel to the longitudinal axis of 
the ship. 
” B= Inelination of diagonal wire to transverse girder, 
measured in the same plane as the girder. 
bracing wire to 


R OR. 
QR, ea 


Then the component of the diagonal 
longitudinal axis of the ship 
= ¢os asin 8 
The stress on any longitudinal girder due to bending 
My 
I 


Total force on any longitudinal girder 


MyA 
=f X area = = 


= f = 


? Courtesy of Aeronautics. 


Consider the equilibrium of the section AE GC:—The 
forces in the longitudinal girders due to bending will cause 
a thrust or pull on the section AE. Similarly, another thrust 
or pull will be caused on CG. The difference between these 
will be taken by the two diagonal wires cut by the line zz. 
(One on each side of the ship; the wires acting as counter- 
braces will be out of action as the tendency is to put these 
wires In compression. ) 

Resolving horizontally :— 

Total foree on 
24,Y,M, , 24,Y.M, , 24,¥,M, 

1, ee ee 


eS ; 
=> (24,Y, +24,Y,+24,Y,, ete.), 





AE = ete. 





but (2.4,Y,+-24,Y,, ete.) = moment of area = Q.. 





Diagram showing Variation of 


Section of Ship. Tension in Diagonal Wires. 


Fig, 2. 
From this it follows that the total foree on 
MQ, _ vu sc QR: R M QR 
Bose Bim 


IR, 
In the same way :— 
Total foree on 


AE 


MQ 
I 

The difference between these forces is balanced bv the 
horizontal components of the tensions in the two diagonal wires 
(Port and Starboard) 


CG = 


MQ UM, QR 


I IR, 


‘, 2T cosasin B = 


=© » (20 -M, 
I 


) F. 


“R g? (a7 — M,— 
R. ore T= = R, 
21 cosasin 8 


In parallel portion of the ship:—R, = R and 2a = 0 


a4 





then 
Q(M — M,) 

2-I sin B 

Let F' =.shear force in bay considered, this will be constant 
between two transverse frames as all loads are assumed to be 
eoncentrated at the transverse frames, but dM =F dz 

In this ease dx = distance between two transverse frames 
= LT, and dM = (M—M,) 


QFL 
*,(M—M,) =FL a —— 
2Isin 8 
Between any two transverse frames, F, L, I and sin B are 
constants then 7 = constant X Q 
Thus a diagram showing the variations in the tensions of 
the diagonal wires between two transverse frames will be as 
shown in Fig. 2; the tension varying with the moment of area 
above the panel considered. The maximum tension will be in 
the wire opposite to the centre of area of the ship’s cross- 
section. ps. 
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The Curtiss Aeroplane and Motor Corp. has just added a 
new type to the family of commercial airplantes—the Oriole 
land machine and the Seagull flying boat—which this firm 
has produced since the signing of the Armistice. The latest 
machine, called the Eagle, was designed to meet the needs.of 
commercial aviation for an airplane capable of carrying a 
medium load of passengers, or freight, at an economical cost. 
Seating accommodation is provided for eight persons, includ- 
ing one or two pilots; with the seats removed, if used in freight 


The Curtiss Eagle Transport Airplane 


position of the cabin and the liberal size of the windows. In 
the rear of the cabin a cupboard is provided for luggage. 

The tail unit is similar in its general arrangement to that of 
the Curtiss Oriole and is braced by streamlined steel struts, 
without any external wires. 

The landing gear consists of four wheels arranged in tandem 
pairs and enclosed in streamline casings. 

The main planes are 61 ft. 4 in. in span and have a chord of 
6 ft. 9 in. giving wing area of 770 sq. ft.; have neither dilred- 








THree-QuarteR Front View or THE CurtTr3s “ Facies” 


or express service, the Eagle carries more than a ton of useful 
load. 

The Curtiss Eagle—the first three-engined machine of /™Q:-- 
ican design produced in this country—essentially differs from 
other existing multi-engine airplanes in that it is a triple 
tractor, which marks a new departure in airplane design. 
This novel feature was thoroughly tried in exhausting test 
flights lasting two months before the machine made its first 
public appearance, on Sept. 29, inst., in the hands of Roland 
Rohlfs, Curtiss test pilot, and has given entire satisfaction. 

The advantages to be derived from splitting up the power 
plant into three independent engine units are obvious. The 
Curtiss Eagle, which is fitted with three Curtiss K-6, 150 hp. 
engines is designed to fly well on any combination of two 
engines. At three-quarters load, or at the end of a journey 
when the weight of the gasoline has been reduced, the machine 
will even fly on one engine; with near full load at 6,000 ft. 
level and two engines cut out, the Eagle has a gliding range 
of ten miles, which is ample to insure a safe landing in any but 
outright hilly country. The merits of the triple engine ar- 
rangement thus becomes self-explanatory. 

In its general outline the Eagle may be described as an or- 
dinary tractor fuselage biplane which is fitted with additional 
wing engines and propellers. 

The fuselage is of streamline form, built of plywood and 
giving lightness as well as strength. The nose accommodates 
the central engine, back of which the fuselage expands into a 
comfortable cabin containing eight upholstered wicker chairs 
lined with whipeord and arranged in two rows, with a pass- 
ageway between. The dome-light flat windows are of triplex 
non-breakable glass, the curved windows of celluloid. The 





front seats are equipped with dual Dep control; the pilots 
have a clear vision over the center engine owing to the raised 
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.* 
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ral, stagger or.sweepback. Fully loaded the machine weighs 
7,450. Ib.; the useful load is 2,320 lb. 

The performances of the Eagle are as follows: high speed 
107 m.p.h., low speed 54.6 m.p.h., climb 4,075 ft. in 10 min. 
Endurance: 350 miles at full power in 31/3 hr. and 475 miles 
at cruising speed of 75 m.p.h. in 61/3 hr. 





Adjustable Pitch Propeller for Airplanes 

Preliminary tests of an adjustable pitch propeller for air- 
planes, designed by Spencer Heath, have been miade at the 
Aeronautical Engine ‘Testing Laboratory, Navy Yard, Wash- 
ington, D. C. The propeller was fitted to a Hispano-Suiza 150 
hp. engine and operated at various speeds up to full power. 
The adjustable mechanism worked satisfactorily and the design 
appeared to have plenty of strength. Final reports on the 
propeller will not be submitted until after a whirling test is 
made at MeCook Field. It is designed to give variable speeds 
without throttling the engine and also for use as a break in 
landing. 





Differences Over Airship Undecided 

The use of rigid type of airship by the Army and Navy 
has been referred to the Joint Army and Navy Board on 
Aeronautics. The question as to which Service should have 
authority over experimentation and production of the rigid 
airships has been the subject of long discussion by the Board 
on Aeronautics, the Navy contending that the development of 
this type was a Navy function exclusively and the Army main- 
taining that there were military as well as naval uses for the 
dirigible ship. The Board on Aeronautics failed to agree, and 
as a result the matter has been referred to the Joint Army and 
Navy Board for further consideration. 
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“The Motor That Made the Spad Possible” 


fh XHAUSTIVE tests after final assembly 
have insured the altogether wonderful 
performance of these motors. 


The recently made world’s altitude record 
for seaplanes of 18500 feet was achieved with 
a 300 H.P. Hispano-Suiza Aeronautical 
Engine. 


\0A LEM 
Wight aitin 


New Brunswick, N. J. 








This airplane is a modification of they> ‘ckers Vimy Bomber, 
which was the prototype of the Vicke® ‘imy Transatlantic; 
this is merely mentioned to show that Wi. airplane has been 
flown under stringent war conditions, and to call attention to 
the obvious advantage of an airplane that can be used either 
for war or commercial purposes by the rapid interchangeability 
of the respective fuselages. Indeed, the different fuselages 
constitute the only departure between the three types men- 
tioned.* 

The fuselage is constructed on the monocoque principle, 
which consists of the shell of the cabin being attached to oval 


The Vickers-Vimy Commercial Airplane 


completely, the machine ean fly on the other engine alone at a 
speed of 70 miles per hour. 


Speed— 
OPP rea EX 110 m.p.h. 
SNE ~ nds can lrinveenk dabndn 90 m.p.h. 
Se OS Sc deans scesestoaheene 70 m.p.h. 
RA WOE oc ks once ccsucesues 45 m.p.h. 


The cabin is totally enclosed, and has a seating capacity for 
ten passengers in separate arm-chairs; a gangway runs down 
the centre of the car, and there is ample space between the 
chairs, the passengers being in no way crowded. Cupboards 














QuarTEeR Sipe View or THE Vickers “ Vimy-COMMERCIAL ” AIRPLANE. 


wooden rings of box section. These rings are built up of three 
ply, are light, and have immense strength. The shell or cover 
of the cabin is made of Consuta patent, an entirely new p-in- 
ciple superseding three-ply, being manufactured by 8S. E. 
Saunders, Ltd., of Cowes, and is constructed of thin layers of 
selected wood, the grain placed diagonally, and then glued and 
sewn together, the rows of stitching running in parallel lines 
about 14% in. apart. The strength of this material is very 
great, gives a high factor of safety to the whole construction 
of the eabin, and entirely dispenses with any crossbracing 
wires in any direction, the absence of which adds materially 
to the comfort of the passengers (see Figs. 2&3). The doors 
are watertight, and the machine will float in a normal position 
on water. Two pilots are carried side by side, the cockpit 
being placed high up in the nose giving them a wide range 
of vision; dual controls are provided throughout. 
The dimensions of the Vimy Commercial are as follows: 


oo Ne reer 42 ft. 8in. 
Pues MONS on cock dincedsta as 15 ft. 3 in. 
RE eee a er re ee 67 ft: Oin. 
GE ata $0040 gns0 hawk eres <4 Oh 10 ft. Oin. 
CHONG oo civic'c ds ecg ss sinaé sensi 10 ft. 6in. 


Engines—Two Rolls-Royce “ Eagle” Mark VIII engines 
are installed, giving a total of 750 hp. Should one engine fail 


*See the July 1, 1919, issue of AVIATION AND ABRONAUTICAL EN- 
GINEERING. 
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Two 375 up. Rouus-Royce ENGINES 


FITTED WITH 


are provided at the end of the cabin for the storage of light 
hand luggage. A separate window is placed at the side of each 
person, and both height and speed indicators are fitted for 
those who are interested in the new conditions of travelling; 
further, telephonic conversation can be carried on between the 
pilot and the passengers, and the matter of ventilation and 
heating ean be adjusted as desired to suit any temperature 
conditions. Noise has been reduced to a minimum, and vibra- 
tion entirely eliminated. . 

The seats in the cabin can be detached in a few minutes, 
giving a floor area of 53 sq. ft., and a volumetric capacity of 
300 sq. ft. for freight, which can be kept at an even temper- 
ature and dry. The maximum weight which can be carried is 
2,500 lb. For mail-earrying sorting boxes are fitted and sort- 
ing ean be earried out in flight. 

A new type of cabin is now in course of construction, and 
will shortly be ready. The outstanding feature of this con- 
struction will be a modification of the passengers’ chairs, to 
provide a total accommodation for fifteen passengers. This 
new arrangement will consist of separate armechairs arranged 
in five transverse rows of three, the central seat of each row 
being removable to allow passengers to reach*their places; the 
chairs can readily be removed if mails or goods have to be 


earried. A lavatory is also fitted. The maximum weight 
which ean be carried on this type has been increased to 144 
tons. 




















Fig. 1. 





During the war Italy made a very extended use of airships 
for coastal patrol work and for the detection of submarines 
in the Adriatic and the Mediterranean. The great majority of 
these airships were equipped with Fiat engines. The size and 
type of engine varied with the airship, but a very popular 
installation was a twin group composed of two four-cylinder 
engines placed side by side, and as close together as possible, 
in a channel section frame (Fig. 1). These engines have ¢ 
bore and stroke of 110 by 190 mm., the cylinders being a block 
casting, with enclosed valves in the head and large aluminum 
water jacket plates on the sides and the ends, The overhead 
camshaft is operated by means of an enclosed vertical shaft 
and bevel gearing, and advantage is taken of this shaft to 
mount the starting gear by means of a lever and bevel gearing. 


s 


Twin INSTALLATION OF Fiat 4-CyL. AIRSHIP ENGINES 














The carburetor is placed on the outside of each engine, while 
the exhaust is on the inside. 

At the base of the vertical shaft the water pump and the 
high-tension magneto are driven by means of bevel gearing. 
These two organs are opposed, so that the magneto distributors 
and contact breakers are on the outside in each case. Each 
engine is fitted with a light flywheel and a spiral spring clutch, 
the control of which is by means of a level at the forward end 
of the engine. From the clutch shaft the propeller shaft is 
driven by means of bevel gearing, this shaft having an in- 
clination of about 45 deg. from the vertical. 

For the Forlanini airships a distinet engine has been pro- 
duced by the Fiat Co. This is a 6-cyl. type having four valves 
per cylinder on opposite sides (Fig. 3). The cylinders are cast 























TWIN-ENGINE 


EnpD View or Firat 4-Cyt. 
INSTALLATION 


Fig. 2. 

















Fie. 3. Fiat 6-Cyu. ArrsHip ENGINE 
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in pairs, and are fitted with steel liners. Their bore is 125 mm. 
and the stroke 190 mm.; the indicated horsepower is 147. 

This engine has been specially designed with a view to make 
possible quick repair while in flight. The valves are not en- 
closed and can be changed readily. There are two oil pumps, 
mounted on the extremities of the camshafts. The magnetos 
are at the opposite end of the engine, driven from a short 
cross shaft, but having their distributors and contact breakers 
outwards for greater accessibility. The carbureter is a double 
type with independent float chambers, but having a common 
water jacket. 


Trade Reviews 
MALLEABLE IRON, ITs PROPERTIES AND USES 


The American Malleable Castings Association is apparently 
organized on a non-commercial basis to further the interests 
of the Malleable Castings industry. Its booklet, which we 
take much pleasure in reviewing, is a very authoritative study 
of malleable cast iron. 

The process of making malleable iron castings may be 
briefly outlined as follows. It consists, first, of melting in 
an air furnace, open hearth, or electric furnace, a properly 
proportioned mixture of pig iron, with sprue or serap ecast- 
ings from some previous heat, and possible additions of steel 
serap. The bath is refined until enough silicon has been 
removed from the iron to force all of the carbon to remain 
combined in the resultant product and the consequence is that, 
after the iron has been east in previously prepared moulds, 
the castings will possess a white fracture with the accom- 
panying hardness and brittleness incident to the condition. 
Second, the subjecting of these castings to a heat treatment 
in suitably designed ovens where they are heated t> redness 
for several days. 

Through this heat treatment, or “ annealing,” the extremely 
hard carbide of iron of the white castings is broken up into 
two soft constituents, carbonless iron, or ferrite, the most 
ductile constituent in any iron product, and free carbon. Co- 
incident with this transformation some of the carbon is 
removed from the castings, both factors serving to convert 
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the hardest possible product into one which is soft yet very 
tenacious. 

We see then that the process consists of a refining operation 
followed by a heat treatment, and, when properly carried 
out, gives us a product consisting wholly of ferrite containing 
more or less free carbon, the carbon being uniformly dis- 
tributed throughout the area of the section. 

Bars of similar character can give an ultimate strength of 
about 58,000 Ib. per sq. in. and an average elongation of 22 
or 23 per cent. 

Malleable iron casting is far superior to gray iron in ulti- 
mate strength and elongation. Its ultimate strength is lower 
than that of cast steel, but it approaches that metal in elonga- 
tion, and what is also important, its elastic limit closely ap- 
proaches its ultimate strength. Beside this, is the fact that 
malleable iron in its molten state is more fluid and may be 
poured at a lower temperature than steel; hence it produces 
a casting which is more likely to be free from blow-holes and 
permits the use of a low factor of safety in the engineer’s 
computations. 


Martin Transport Airplane 


The Martin Transport airplane, which recently flew with 
a crew of four from Cleveland, O., to Dayton, O., in 1 hr. 
50 min., is an adaptation of the Martin Bomber to the needs 
of commercial aviation. The new machine seats twelve 
persons, including the pilot, four seats being fitted forward 
of the fuel tanks, and eight in two tiers aft. The two com- 
partments are reached by separate trap doors, giving easy 
access, and are inter-connected by a passageway. 

The fuselage is deeper than that of the Bomber, a stream- 
line roof having been added for the protection of the occu- 
pants against weather. Windows of Pyralin, a celluloid com- 
position, are let into the nose and sides of the machine and 
permit a wide sweep of view in all directions. 

The Martin Transport was produced at the request of the 
U. 8. Atmy for the earrying of officers engaged in inspection 
tours and of machine gunners to threatened points. 











Center Portion oF THE Martin Transport AIRPLANE WitH Rear Trap Door OpENED FOR Reapy ACCESS OF 
OccuPANTS 

















The Lawson 


The Lawson airplane C-2 has been constructed strictly as 
a commercial, not a war, type. It has been designed with the 
view of carrying passengers, but by removing the seats, either 
mail or express or similar cargo can be carried. 

Main Planes.—The main planes are of equal span and are 
made in seven sections, the outer ones being hinged to the 
center panels. The two lower engine panels are likewise 
hinged to the fuselage. This as well as the fact that all the 
struts are hinged-jointed at their ends indicates the reason 
why no vibration is felt in the cabin even though the motors 
are fully advanced. 

There are four large struts attaching the top center panel 
to the body. This is also braced by four steel tubes running 
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the stresses more readily and also allowing a large area within 
a more compact space, at the same time providing a good 
aspect ratio. 

The lower plane is hinged on the front spar to a special 
veneer braced strut in the body, while the lower rear spar 
attaches to clips on the stern post. 

While the struts of the stabilizer themselves are of steel 
tubing, the spars and ribs are constructed of wood similar to 
the main wings. The front tubes help to form the fins whose 
internal construction is entirely of tubing. The rear tubes 
act as pivot posts for the two outer rudders. These are of 
the balanced type, while the center rudder which is not bal- 
anced is directly hinged to the stern post and center fin. With 




















THe Lawson ArrRPLANE C-2, Firrep with Two Liserty-12 ENGINEs AND ACCOMMODATING Two PILOTS AND TWENTY-FOUR 
PASSENGERS 
(c) G. V. Buck, from Keystone Views Co. 


diagonally down to the body from this panel which help to 
carry the drift stresses in flight as well as brace the fuselage 
against any whipping action caused by forces on the tail. 

Each outer panel has two sets of wing struts. These are 
of laminated spruce and are socketed by hinge connections to 
special steel fittings. All external and internal bracing is by 
hard cable. 

After repeated tests on different forms of ribs one was 
finally adopted where the strength per weight ratio is ex- 
tremely high. This type of rib is cross-braced at certain 
points along the section according to the loading carried dur- 
ing flight. In this way the strength is used where it is mostly 
needed. They are constructed entirely of spruce and are of 
I-section, excepting those at the external strut points. These, 
as well as the internal compression ribs and those at the foot 
of the panel, are all of the box type. 

The wing spars are of the usual I-section and are of solid 
spruce. Hardwood blocks are placed at strut connections to 
take care of the great load on the wires as are found in large 
machines of this size. It will be noted there is much in simi- 
larity between the upper and lower outer panels. 

On each end of the wings (both top and bottom) are placed 
balanced ailerons. The balanced portion is neatly designed 
so as not to project outside the wing proper where it is more. 
liable to be caught and broken off while on the ground. This 
is accomplished by using a third spar placed between the 
usual front and rear spars and braced by special construction 
internally. 

The aileron control cables pass through both upper and 
lower wings out to these surfaces, being interconnected by 
four cables between each pair of ailerons. The main load of 
these surfaces is not carried through the control wheels since 
the lower cable runs from one lower aileron clear across to 
the opposite one. Attached to this line is a separate cable 
running up to the control wheels. 

Tail Unit.—The tail is of the biplane form, thus distributing 
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the exception of the two outer rudders all control surfaces 
are hinged by the male and female eyebolt system. All simi- 
lar controls, as in the case of the ailerons, are interconnected 
by cables. Only the upper stabilizer is made adjustable. 

Landing Gear.——A simple but outstanding feature is the 
landing gear. Two sets of Vees are used, one under each 
engine; these are constructed of heavy steel tubes faired with 
balsa wood (which incidentally is used to fair all exposed 
tubes). The spreaders are of tubing and are hinged to the 
main Vees, thus allowing a certain amount of flexibility. Both 
spreaders and axle are incased in a metal streamline box. 
Special rubber cord is used for shock absorbing and this is 
protected from wear against the wheels or axle guide by half 
spools. It is strapped to an aluminum saddle at the bottom 
of the Vee and so designed is this latter that it prevents the 
cord from sliding under any conditions from the original posi- 
tions. Both front and rear bays of the Vees are braced by 
heavy cables. 

Tail and Wing Tip Skids.—The tail skid is a large steel tube 
bent so as to allow plenty of swivel movement without inter- 
fering with the fuselage and thereby damaging same in case 
of a tail swipe. The skid is hinged to a swivel mounted in 
the bottom of the fuselage stern-post which latter extends 
down below the lower longerons for this purpose. Rubber 
cord such as is used in the main landing gear is likewise used 
in the skid, This is wrapped around the front end of the 
skid and is prevented from sliding by collars welded on to the 
latter. On the rear end is welded a large steel shoe. 

Each lower wing end is also equipped with skids. These 
are of hickory and so shaped as to spring in case the wing 
should come in contact with the ground when landing. 

Fuselage-—The fuselage was designed from a viewpoint of 
comfort and is large and spacious. 

Four spruce longerons of heavy construction are used in 
conjunction with struts of the same material. Cable is used 
throughout for bracing. The front is wired only on the sides 
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and bottom. However, four large plywood panels of spruce, 
eut out in the center, eliminate all internal cross wiring and 
thereby provide a clean clear cabin throughout. The sides 
are covered by three-ply veneer, composed of birch with white- 
wood core. The same material forms the top and bottom as 
well as the nose. 

On each side of the cabin are placed sixteen large wicker 
chairs upholstered with green leather, leaving an aisle of 
about 15 ins. Provision is made for eight folding seats (to be 
placed between each two corresponding seats) in the aisle. 
This, with the two pilot seats, gives a capacity of twenty-six 
people. When not in use the folding seats are removed and 
placed in a eupboard incorporated in the rear end of the 
cabin. 

Forward of the passenger seats and in the nose of the cabin 
are two pilot seats. Two sets of Dep «ontrols are provided 
side by side, thus allowing the navigator or relief pilot to as- 
sume control without changing seats. 

Entrance is gained through a door on the left side of the 
sabin in the forward end. The rear of the cabin is provided 
with a trap door and is used for fuselage inspection or repairs, 
as well as a rear exit. 

Ali control cables are carried undcr the floor with the excep- 
tion of the engine controls, which are carried overhead and 
along the sides to the engines. 

Under the pilot seat is placed a fire extinguisher, as is one 
on the rear end of the cabin. Between the two seats is a 
large air hand pump used for starting purposes only. 

The whole nose of the machine is practically windows com- 
posed of pryalin sheeting ¥ in. thick. The side windows are 
of the same material and are of yellow hue, which prevents 
any discomfort which may be caused by the sun. 

Engines and Tanks.—Each wing carries an engine placed 
in a nacelle. These are equipped with separate gas systems 
operated from either seat as before mentioned. The nacelles 
are composed of strong laminated ash longerons braced by 
large spruce struts, plywood bulkheads and cables. On the 
extreme nose is a radiator resting on a padded steel plate. 
This same plate carries the front ends of the longerons as 
well as the engine beds which are of laminated spruce and 
ash. Two heavy U-shaped panels come next with a channel 
steel tie beam over the first. The rear ends of the engine beds 
are bolted by fittings to a large cross-strut in line of the rear 
wing struts. 

Behind the engine are placed two large steel gas tanks, con- 
nected together and having a total capacity of 136 gals. A 
large triangular space is provided behind the gas tanks for 
tools or spares. The oil radiators have 12 gals. each and are 
placed directly under each engine, behind the radiators, where 
they will be allowed to cool. 

Detachable aluminum hoods cover the sides, bottom and 
rear end of the top. The engines are exposed overhead on 
the present flight, but covers are provided for this in ease 
same are required. A trap door allows entrance for the tools. 
These doors are also provided under the nacelles for inspec- 
tion and oil drainage, while large louvres are placed in the 
side sections, allowing plenty of space for air circulation. 

STRUCTURAL CHARACTERISTICS 


. Oin. 


Overall length 
in. 
5 


Overall heighth 
Wing section 
Area of upper wings (with ailerons) 
Area of lower wings (with ailerons). 
Total wing area (with ailerons) 
Span of upper and lower wings................... 
Chord of upper and lower wings 
Aspect ratio of upper and lower wings 
Gap 
Chord gap 
Stagger 
Decalage 
Angle of incidence to propeller axis...... 
Heighth of propeller axis above ground with: 
1. Machine resting on ground 
2. Propeller axis in line of flight 
Angle between line from base of wheel to c.g., with 
a vertical line when machine is horizontal 
Angle between line joining wheel base and skid to a 
horizontal line 
Stabilizer setting to lower wing cnord (see below). . 
Stabilizer adjustment 
Fin adjustment 


AREAS OF CONTROL SURFACES 


Areas of ailerons (upper & lower wings) 
Areas of Stabilizers 

Areas of Elevators 

Areas of Fins 

Areas of Rudders 


. S.A. 
875 sq. ft. 
832 sq. ft. 
7 sq. ft. 
. Oin. 
9 ft. 10 in. 
9 ft. 25 in. 
9 ft. 4 in. 
0.974 
None 
None 
3.5 deg. 


9 ft. 9 in. 
9 ft. Oin. 


18 deg. 


9 deg. 

0 deg. 
—2to+5 
None 
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WEIGHT SCHEDULES 
Power Plant (complete) 
Fuel & Oil (272 gal. & 24 gal. oil) 
Passengers & Miscellaneous Equipment (26 passengers)... . 
Body (complete) 
Nacelles 
Tail surfaces and bracing.... 
Wing Structure 
Landing gear 550 


3929 


The horizontal speed is given by the manufacturer as being 110 
m 


ft 


.p.h. at ground level, 95 m.p.h. at 6,000 ft. and 90 m.p.h. at 10,000 


The Loening Seaplane 











THREE-QuaRTER REAR View or THE LOENING Hypro-Mono- 
PLANE WHICH CLIMBED 18,500 Fr. on SEPT. 29 





National Balloon Race 


In the first national balloon race held in this country since 
the war, open to all American pilots, the balloon Goodyear IT, 
piloted by Ralph Upson, chief aero engineer for the Goodyear 
Tire & Rubber Co., of Akron, Ohio, with Ward T. Van Orman 
acting as aide, won the American championship. 

The race was started from St. Louis, with ten balloons com- 
peting, all of which were of 80,000 eubie feet gas capacity 
and were inflated with illuminating gas. The first balloon 
was let go at 6 p. m., the others following at intervals of five 
minutes. 

The course of the winning balloon, Goodyear II, took it over 
Lake Michigan, Lake Huron, Georgian Bay, across Ontario 
and the northern part of Lake Champlain, finally landing at 
Dunham, Quebec, a few miles north of the Vermont State line, 
having covered an air line distance of 1050 sta. mi. 

The victory was achieved through a combination of thor- 
oughly modern equipment and scientifie piloting. The big 
balloon was constructed of two-ply rubberized fabric, spread 
with aluminum. Mayor Kiel, of St. Louis, was on hand to 
bid the two Goodyear balloonists good bye and to wish them 
good luck. 

The landing was made in the face of a tremendous storm, 
with only occasional jagged forks of lightning to indicate the 
height from the ground. The last four hours in the air were 
covered in a wind of 60 m.p.h. 

The outeome of this contest brings victory for the third 
time to Goodyear in the National race, Ralph Upson having 
won the 1913 event and R. A. D. Preston the 1914 race. Both 
are eligible to enter the International Balloon race to be held 
in the United States in 1920. Both of these pilots proved to 
the world the supremacy of American pilots in the last Inter- 
national race held at Paris, France, in 1913, when in a won- 
derful flight from Paris to northern Scotland, they won 
the International championship in the American balloon, 
Goodyear, over a large field of crack balloonists from all parts 
of Europe. 

Balloon men are expecting a big revival in balloon racing 
as a result of the race just held at St. Louis. Thousands of 
young men have become pilots since America’s entry into the 

var and have seen service in the air with the expeditionary 
forces. These men and their friends are quite likely to take 
an increased interest in ballooning in this country because of 
their service abroad. 
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Valspar Plays a Part in 
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tak The Lawson “ C-1" biplane is the first of a number now 
', being built for service between New York and San Fran- a 
4 cisco. It is equipped with two 12-cylinder Liberty engines 

oe which are completely enclosed in nacelles at either side of 
$ It accommodates 26 passengers. 


4s the fuselage. 

















Success of Lawson Airliner 


“The success of the Lawson Airliner 
opens up to the commercial world new 
transporiation methods which will 
eventually save the traveling public 
incalculable time and wealth. I ex- 
pect shortly to establish an airline 
between New York and San Francisco 
for the purpose of making regular 
daily trips between the Atlantic and 
Pacific Coast in 36-hour schedule 
time. 


“Valentine & Company played no 
small part in the success of this giant 
airliner by reason of the fact that they 
supplied us with one of the very 
necessary materials that go into and 
help to make an airplane a success. 


“We used exclusively Valentine Val- 
spar Varnish and Valspar Enamels on 
the wings, nacelles and fuselage of 
the Lawson Airliner, and never have I 
been more satisfied with airplane var- 
nishes and enamels than I have with 
the Valentine products. 


“My 12 years of aircraft experience 
has shown me the necessity of putting 
only the best materials in the con- 
struction of aircraft, and the fact that 
I used the Valentine products is proof 
as to what I think of them.” 


LAWSON AIRLINE TRANSPORTATION CO. 


ipet eh 









MUL DONGOUENANLUAAHLHLAH tH: 





VALENTINE'’S 


SPAR 


The Varnish That Won't Turn White 


VALENTINE & COMPANY 
456 Fourth Avenue, New York City 


Largest ages of High-grade Varnishes 
the Worl 


ESTA | BLISHE D 1832 


Tammi 


New York LERITIN Toronto 
- London 
Chicago VAR Nisu Amsterdam 


Boston a 
Ww. P. FULLER & CO., San Francisco and Prin- 
cipal Pacific Coast Cities 


aeons 











Copyright, 1919, Valentine & Company 
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THE ONLY 


Fabrig Anti-Friction Metal a _IVTHE WORLD 4 


The Best Bearing Metal on the Market r 
A Necessity for Aeroplane Service = og em 











The screw holes are made for wood screws or 
machine screws to fit all sizes of screws. The head 
is removed and you leave ® permanent screw hole. 


The Stine Screw Holes Co. 


Once a Screw The Biggest 
Hole, Always| WATERBURY, COMM. U S.A. | 7 itt]e Thing 


@ Screw Hole csseninin 6 in the World 





























Some of the Reasons Why Screw Holes Will Be Bought and Used and Not Become 
Dead Stock for Anyone 

. . 1—They can be used without damage to receiving 16—Screw holes are entirely new and the world sup- 

Fahrig Metal Quality has become a stand- material ; ply is yet to be furnished 
p> ‘ e ~~ enable ag cantection to wood or ma 17—This is ay yop ben Old World of ours; and every 

. e 4 4 chine screws in all mate —_ an it 
ard for reliability. We specialize in this olin a nth 0 teen a ott dn oon. esbee sy efre mine ao will help bis beep in the 
atmospheric or moisture conditions. front progress. 

Oo eT SS oe eee 


one tin-copper alloy which has superior ¢-ECONOMY—They save more time value than the ig the fret to stock 


anti-friction qualities and great durability we yt I sel are paid for using i amon PAS - yt FF 
6 Ser: ‘ 6 as you use use them. 
ofp om = ote ee of the high cost of brass, screw holes are 


and is always uniform. 
7—Special tools are NOT needed in using them in any 


8—They can be used in any place a screw can be used. 
. By using screw hol used in 
When you see a speed or distance record pera tain’ many mateais‘@here it impor 
- ss Site to use surewe without them. 22—Do not let your 
broken by Aeroplane Racing Automobile 1o—These are the only ready-made screw holes in the before you have them in stock BEA LIVE WIRE. 
° id world, 23—They make everlasting holes in any material, 


11—No special screws are needed. These screw holes one mean “Plug-No-More” screw holes. 


° 
Truck or Tractor Motor, you will find Ra codewords are tow nck pe nal ars a 
that Fahrig Metal Bearings were in that 19—Every, store where screws are sold must carry = 4, La. aie tie Gta arsth tereidites tbe, 
complete without screw holes for them. 27—Send for a sample and convince yourself. 


motor 14¢~Every shop and factory where screws are used s0—-Mechanics who see them say, “What do you think 
- must also have these screw holes to fit the ecrews. of that?” 
See a me entesed ty all dealers in screws and 29—In fact there are NO REASONS screw holes 
ee A - _ should NOT be used. wath iad 
Each of these reasons are enough to sell Screw Holes. There are many other reasons. 


FAHRIG METAL CO 34 Commerce yy N Y Write at once for our handsome oe Card showing screw holes in various materials which will be 
he ese sent on request, together with samples and price list. 


cone ate batita the watt bans Sie meow tated 


in screws 

















WINTER HANGARS 


Write for particulars 


BAKER & LOCKWOOD MFG. CO. 


KANSAS CITY, MO. SS BROOKLYN, N. Y. 
7th & Wyandotte Sts. 473 Kent Avenue 


CHICAGO, ILL. 
3021 Michigan Avenue 
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6B fi 09 hat 
hard and IC 
na ps 


For bold heavy lines 
6B-5B-4B-3B 
For general writing 

and sketching 
2B-B-HB-F-H 
For clean fine lines 


2H-3H-4H-5H- 
6H 
For delicate thin lines, 


maps 
7H-8H-9H 


AmericanLeadPencilCo. 
242 Fifth Avenue, New York 
and Clapton, London, Eng. 


FREE 


We shall be 
glad to send 
you free sam- 
ples, if you will 
write on. your 
letter - head, 
specifying three 
degrees you 
wish to try. 








“de Largest Selling 


Quality i Pned te in 
the World ° 


ENUS 
PENCILS 


Either in planning a new 


plane 


or in’ making 


rough notes while flying, 
you will find a world- 
renowned VENUS Pencil 
of the right degree ex- 
actly suited to your pur- 


pose, making al- 


ways 
easier, 
work. 


for better, 
quicker 
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ATLAS WHEELS 


Are daily gaining in favor 
with manufacturers and 
pilots of aircraft because: 











They Absorb Shocks 
They Are Stronger 
They Are More Reliable 































Standard Sizes Carried in Stock 








Inquiries and orders will 
receive prompt attention 








THE ATLAS WHEEL COMPANY 
Rockefeller Building 
CLEVELAND - OHIO . 
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Used on the new ‘“‘VOUGHT”’ Flying Boat 














U-press-it U-press-it 
in the on the 
Centre sides 

to to 
Remove Replace} ~ 





No Threads Required cot tE Simple to Operate 
Easily Removed The U; ress I t Cap Easily Replaced 
The ideal closure for your RADIATOR or GAS TANK 


Fine for aeroplanes because of light weight and less resistance 


Price less than the ordinary cap and much neater in appearance 


U. S. METAL CAP & SEAL CO. 103-105-107 West 13th St., New York 
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THOMAS- 
MORSE 


Tandem 
2-Seater, 
Type S-6 


Equipped with 
80 bh. p. 

Le Rhone 
Engine. 








High speed, 
105 M. P. H. 


Landing speed 
35 M.P_H. 


Climb 7,800 ft. 
in first ten 
minutes. 





























THOMAS ~MORSE AIRCRAFT CORPORATION 
ITHACA ,N.Y.U.S.A. 






















HALL-SCOTT 





Hall-Scott Type L6 Airplane Engines. 


Lieut.-Colonel E. J. Halil, upon the orders of the Secretary of War, as shown in War Department General Orders No. 69, dated 
Mey 24th, 1919, was awarded the Distinguished Service Medal for exceptionally meritorious and ree cong service rendered in the 
es 


guing of the Liberty engine and subsequently in the adapting of the LeRhone engine to the Amer 
also in pushing to completion the American adaptation of the De-Haviland plane. 

The mere fact that Lieut.-Colonel Hall is again associated with our company, 
duction of Hall-Scott airplane engines, is a guarantee to our respective customers 
Hall-Scott standard, and second to none in the airplane market. 


HALL-SCOTT MOTOR CAR COMPANY . 
West Berkeley, California 


can methods of production, and 


taking an active interest in the design and pro- 
that they will receive a product entirely up to 
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DELLA \ CA 
+ airagda y 1 ! 


MARYLAND PRESSED STEEL CO. {AIRCRAFT DEPT.) 


19 MADISON AVENUE, NEW YORK CITY 


BIA 


(REG. U.S. PAT. OFF.) 


AIRPLANE ENGINES 


HAVE BEEN FLYING FOR TEN YEARS 


They are the product of skilled 
engineering and manufacturing 
experience running through 

three generations. 


Latest types are now available 


Sturtevant Model 5A—4\% Our new Catalog, No. 259, will interest you 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASSACHUSETTS 


Members Manufacturers’ ‘ ; Aircraft Association 
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COLUMBUS — DE SOTO — DANIEL 
BOONE—PEARY—ROOSEVELT— 
READ 


Leaders of great adventures, realized that 
all conquests entail great risks 


Risks cannot be eliminated from adventures 
—but they can be 


INSURED AGAINST 


You can secure through us insurance policies 
protecting you against all damage. We are ina 
position to obtain the most complete protection 
to you at the most reasonable cost. 


If you have not taken out proper Aviation 
Insurance—write us. We can save you both 
worry and money. 


If you are insured we can advise you as to 


tually affords—and what it should cost. 


Our message to Aviators is just this—Greatest 
protection at least cost. 


W rite—Wire—Phone or Call 


FRED S. JAMES & COMPANY 


123 William Street, New York 
Telephone Beekman 7433 





the merits of your policy—the protection tt ac- - 


S00 
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JONES 





AIRPLANE TACHOMETER 
“Best by Test’’ — 


was designed especially for the United 
States Navy Department for use in the war. 


We supplied the Navy Department with 
large quantities of these instruments and 
their splendid record of service under all 
conditions as demonstrated by the famous 
Trans-Atlantic flight of the N C 1—N C 3— 
N C 4 where the JONES AIRPLANE TACH- 
OMETERS were standard equipment, has 
been highly commended by the Navy De- 
partment officials. 


The mechanism is of the centrifugal 
type; the dial is black with radium 
graduations and pointer, and is cali- 
brated in various speed ranges up to 
5000 R. P. M. 


JONES AIRPLANE TACHOMETER 


is the lightest instrument of any type 
yet produced, and is geared to be 
driven at cam shaft or engine speed 
without extra attachment. 


JONES HAND TACHOMETER 


Carry one and you can note 
R. P. M. quickly, easily and 
accurately, wherever you hap- 
pen 'to be. Invaluable about 
power plants, generating sta- 
uae «= tions, turbines, engines, shaft- 
ings. A neat little instrument 
of precision, with uniformly 
spaced dial, in handsome mo- 
rocco carrying case. 





Send today for a report of test by the United States 
Bureau of Standards and our new booklet on tach- 


ometers. 
JONES MOTROLA, INC. 


i 


BRRSSCASEASRRAR RESP SOREN SR TES E SPOS ER ORME RSE R HSE OSEAN E RRR OR REAR E ARAM EERE SR RPC NRE ERE 


.: 29 W. 35th St., 7 New York : 
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SPRUCE LUMBER | ==CYALE- 


Which— 








for 
Airplane Construction 


A gang of straining, hauling 
men, or one man working 
easily, quickly and safely? 


Hor a Yale Spur-Geared 


Chain Block on a Brown- 


' 

{ 

r 

‘ 

: 

pep twenty years we 

have been exclusive | i] hain a Bro 

manufacturers of PACIF- | See eee eee ae 
IC COAST SPRUCE j own ays “ a a 
ing and hauling of loads can be 
LUMBER. Our product eal up, made easy and safe 
is from the very best forests | for the operator and the load. 
of SITKA SPRUCE. | 
§ 
q 


—and then watch production 
increase. 





‘From - Hook - to-Hook-a 
Line-of-Steel ’ 


Ask your Machinery Supply 
House or write for catalog on Yale 
i 


We solicit your inquiries 


Chain Blocks and Electric Hoists. 








MULTNOMAH LUMBER 
& BOX COMPANY 


PORTLAND OREGON 


For a Factory Locking Equipment 
use a Yale Master~key Sy 


The Yale & Towne Mfg. Co. 








a 
i 9 Fast 40th Street New York City 














a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 


one of the 18 different 
models we are now making 
for 14 aviation motor companies . . . 


reduces vibration and eliminates bearing pressure 
We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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For R.P.M. Readings 
During the Block Test 


Before installing or after overhauling 
motors, get their accurate “‘rev. ratings 
with the instantly applied 


Neo 


SPEED COUNTER 


= 
C= 


Press the tip of the Veeder against rear end of crank shaft —engaging 
the push-clutch the moment you start timing; releasing pressure 
when minute is up. The clutch starts or stops recording mechanism 
instantly, giving accurate R. P. M. readings without use of stop- 
watch. Price, $3.50 


Veeder Counters are made for automatically recording 
the production of machines, and for hand-counting 
purposes, too. Write for the counter booklet 


The Veeder Mfg. Co. 


56 Sargeant St., Hartford,{Conn. 
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EAD PRE SORE, 


The “Bristol” Fighter is 
typical of all “Bristol” 
products—the best of its 
kind. 

“There is a ‘Bristol.’ 
for every purpose.” These splendid Fighters 
can be used for passenger 


carrying, freight or exhi- 





COMMERCIAL bition purposes. 
MILITARY 
SPORTING The few remaining are 
still available at a very low 
figure, but quick action is 
Inquiries necessary as they will never 


Sor territorial representation 


again be offered at this price. 
Invited 











WILLIAM G. RANELS 


Representing 
THE BRITISH & COLONIAL AEROPLANE CO., Ltd. 


512 Fifth Avenue, New York City 


12 

















All the World’s Lead- 
ing Pilots accord 
striking testimony to 





| OAKEFIELD 






THE LUBRICANT WHICH HAS AROUSED SUCH | 


GRATIFYING INTEREST IN TWO HEMISPHERES 


Wakefield Castrol has been specially 
selected for use in all recent flights, 
notably on the famous voyages 
across the Atlantic by the R. 34 
with Sunbeam-Coatalen Engines, 
by Alcock with Rolls-Royce En- 
gines, and by Hawker with Rolls- 
Royce Engines. 


C. C. WAKEFIELD & CO., Ltd.. 


Wakefield House 
CHEAPSIDE, LONDON, E.C. 2. 










































































PARAGON PROPELLERS 


Highly Developed Dynopter Design 
Special for J. N. Machines 


The Economy Propeller, Par Excellence 
Price $45.00 F.O.B. Baltimore 
For Metal Sheathing Add $12.00 


These are a Special Development for O. X. 
Motors on J. N. Machines, now being made in 
large quantities and ready for immediate ship- 
ment on receipt of $15.00 deposit. C. O. D. for 
balance, with examination allowed before ac- 
ceptance and safe delivery guaranteed. Every 
one bears the Paragon mark, with all that the 
mark implies. Get our General Booklet and 
List for other designs, etc. Write today. 


AMERICAN PROPELLER AND MFG. CO. 
1261-69 Covington Street 
BALTIMORE, MARYLAND, U. S.A. 
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QUALITY INSTRUMENTS FOR AIRPLANES 
Indicating Dial Type Thermometers for 





FOXBOR 


TRADE MARK 


circulating oil and water. 

Airspeed Indicators to determine buoy- 
ancy and avoid stalling. 

Oil Pressure Gauges 


Air Pressure Gauges 
The Foxboro line includes many other types of Indicating and Recording Instru- 


ments designed for all sorts of conditions and purposes. 


Bulletin No. BI-110 describes our Airplane Instruments. 
THE FOXBORO CO., Inc., FOXBORO, MASS., U.S. A 


New York Chicago Philadelphia Pittsburgh 


Peacock Bros. 


Montreal, Canada 











WORLD’S LARGEST 


Manufacturers of Die-Castings 
DOEHLER DiE-CASTING CO. 
“MAIN OFFICE AND EASTERN PLANT WESTERN PLANT 
BROOKLYN, N.Y. TOLEDO, OHIO. 
SALES OFFICES IN ALL PRINCIPAL CITIES 














The pioneer mannufac- 
ture of airplane parts 
made from bar stock. 
Any and _ everything 
pertaining to the man- 
| ufacture of airplanes. 


Any Quantity 


A. J. MEYER MANUFACTURING CO. 
819 John Street West Hoboken, N. J. 








“The Propeller That Beats Them All’ 
a ee 


Specially designed for Curtiss Airplanes, O. X, 5 Motors; it 
climbs 2000 ft. in five minutes with full load; it adds 10 miles 
per hour flying speed. Hundreds of them already in use. Some 
Airplanes are being fitted with three seats to utilize the enor- 
mous power of this propeller. These propellers are carried in 
stock; ready for immediate delivery. Price, $50.00 for plain 
tips ; $70.00 with metal tips, F. O. B. 


Airplanes rebuilt; repaired; spare parts; supplies 
JACUZZI BROTHERS 


1450 SAN PABLO AVENUE, BERKELEY, CALIFORNIA 
(Contractors of propellers for the United States Government) 








A Newly Invented 
Rotary Motor 


Wanted: A concern preferably a going corporation 
to take over the patent rights of an air cooled rotary 
motor with real simplicity, low weight per horse- 
power and low fuel consumption. There is no car- 
buretor, cam shafting, push rods or inside gears. 
Suitable for small airplanes. A working model will 
be shown to anyone interested. 


For other information address 


WILLIAM SALKE 
1040 Simpson Street New York City 








FREDERICK W. BARKER 


REGISTERED PATENT ATTORNEY 
2 RECTOR STREET NEW YORK 


Telephone 4174 Rector Over 30 Years in Practice 





PRESIDENT 
AERONAUTICAL SOCIETY OF AMERICA 
FROM 1915 TO 1919 


ott 











SPECIALTY: Patent Claims That Protect 








AIRPLANES——DEVELOPERS OF SPECIAL AIRCRAFT——-SEAPLANES 


WITTEMANN-LEWIS AIRCRAFT COMPANY, Inc. 


NEWARK 


BUILDERS SINCE 1906 


NEW JERSEY 
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LEARN TO FLY 


in old established school, under an instructor who has 
given instruction to more 


AMERICAN ACES 


than any other instructor. 


Army Training Planes Used. 
We Build Our Machines. 


PRINCETON FLYING CLUB, Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 
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CAPITAL om JIGS 
GRINDER STAMP INGS DES 


E realize is air or et sea there should be se 

fewlty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us @ trial? 
LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 











PHILBRIN 


DUPLEX IGNITION 


—with a second system to 
spur the motor to super -service 


COMBINES two separate and distinct systems in one—a Single 
Spark System, most economical of gas, and offering vastly 
increased power. A Secondary or High Frequency System 
which delivers to each cylinder a stream of a thousand sparks 
a second—overcomes abnormal conditions, such as foul spark 
plugs, poor fuel, poor carburetion, and cold cylinders—offers 
10 Assurance against ignition failure. 

Easy to install, moderate in price. Descriptive catalogues and 
our special sales proposition on request. 


PHILIPS-BRINTON COMPANY 
501 So. Broad Street Kennett Square, Pa. 





















AIRCRAFT WIRE 


STRAND AND CORD. THIMBLES 
AND FERRULES 






JOHN A. ROEBLING’S SONS 
COMPANY 
TRENTON, NEW JERSEY 














Half of the 
American airmen 
have proved the 


Berling’s worth. 






o 
a 


Berling Magneto 


MORE _ 





__ WORKR 





Miessner Airfones 
and 


Simon Radio Apparatus 


for 
all aircraft uses 


EMIL J. SIMON 
217 Broadway New York City 





NEW anno USED AIRPLANES ano MOTORS 


Offer, among others, the following Seaplanes and 
Flying Boats 
Curtiss JN4 Seaplane 
Thomas Seaplane 
Standard Seaplane 
Aeromarine Seaplane 
Curtiss Flying Boat 
Thomas Flying Boat 
USAC twin motored 4 passenger flying boat and others 
















Land machines Aeronautical motors 
Tractor biplanes 30 to 300 HP. 
Send for lists “ AN” State your needs 


Cable Address: USAE, New York 
Long Distance Phone: Cortlandt 449 


US. AERO EXCHANGE WiPggn Pon, 
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More Speed for 
Lieut. Maynard 


In making the fastest time in the race 
from New York to Toronto and re- 
turn it is figured that the speed of 
Lieut. B. W. Maynard’s plane was in- 
creased six miles per hour by the use 
of HARTSHORN STREAMLINE 
WIRES. 


Assembled with Hartshorn Universal 
Strap Ends, this streamline wire makes 
the ideal aeroplane tie rods; it is heat 
treated in process and cold reverse 
rolled, and in most exacting tests has 
increased speed through diminished 
wind resistance. 


Send for descriptive circular A-l, describing our 
wires and terminal fittings 


Stewart Hartshorn Co. 
250 Fifth Ave. 2: 














ENGINEERS 


Airdromes—Fields, Equipment, Operation. 
Aircraft—Design,’ Construction. 
Aerial Transportation. 


United Aircraft Engineering Corporation 


52 Vanderbilt Avenue Westminster Building 
New York City Chicago, Illinois 











CLASSIFIED ADVERTISING 


10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 22 East 17th Street, New York. 








WANTED—Partly or completely wrecked JN-4 machine to be 
used for demonstration purposes. Will accept in any condition. 
Address 1205 East 2nd St., Tulsa, Okla. 





FOR SALE—Used Curtis JN4D airplane in fine condition; 
just overhauled. Bargain to quick purchaser. Liberty Flyers, 
Inc., Hagerstown, Md. 


PROPOSALS for Airplane Design and Construction. Office of Con- 
tracting Officer, Eng. Div., A. 8., McCook Field, Dayton, O. Sealed 
proposals will be received here until 10 A. M., Oct. 15, 1919, and 
then opened, for furnishing certain types of experimental airplanes, 
designed and construeted by successful bidders. Further information 
on application. 
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Sale of Seaplanes, Engines and 
Spares by the Navy 


There will be offered for sale by OPEN SALHS AT APPRAISED 
PRICES at the Bureau of Supplies and Accounts, Na -¥ > 
re. D. C., the following aeronautical cquigment at the prices 
sta eaca, 


69 HS-2-L. Flying boats 

26 Sets spare parts for HS-2-L 
72 Handling trucks for HS-2-L 
46 H-16 Flying boats 


68 Aeromarine type 39-B seaplanes.. 
10 Sets spare parts for 39-B seaplanes 
14 Handling trucks for 39-B 
10 Aero Model 40 Fiying boats 
1 Seaplane JN type twin engine.... J 
1 Aeromarine type 39-A seaplane.. 1500.50 
245 Curtiss OXX-6 Engines (new)... 1207.50 
49 Curtiss OXX-6 Engines (used). . .690.-1035.00 
13 Curtiss OX-2 Engines 90 HP 1035.00 
3 Curtiss OX-5 Engines 90 HP 1035.00 
13 Curtiss OXX-3 Engines 100 HP. .690.-1035.00 
2 Hall-Scott engines 100 HP 
12 Gnome engines 100 HP (new).... 
20 Gnome engines 100 HP (used)... 
2 Salmson Hydro-Glycier engines 220 
(used) Type A-9 (Direct 


Hydro-Glycier 
220 HP (used) 
(Chain Drive) 
1 Boeing Tractor seaplane 


Gloucester, N. J. 
Gloucester, N. J. 


Gloucester, N. J. 
Gloucester, N. J. 


Gloucester, N. J. 
Engines 
A-2-C 
Gloucester, N. J. 
Gloucester, N. J. 


Appraised value of used motors depends upon number of hours 
flying time. Most of this equipment is new and in excellent condi- 
tion; many of the planes have never been uncrated. 


The above equipment is stored at the Fleet Supply Base, South 
Brooklyn, N. Y; Naval Aircraft Factory, Philadel fis, Pa.; Naval 
Aircraft Storehouse, Gloucester, N. J.; Naval Air Station, Hampton 
Roads, Va., and Naval Operating Base, Hampton Roads, Va. The 
notation opposite the items gives location where stored. Prices are 
f.o.b. point of storage. 


Sales will be made subject to prior sale and approval. The 
quantities and appraised values are subject to change without notice. 


Applications to esmane any of the above equipment should be 
made to the Salvage Section, Bureau of Supplies and Accounts, accom- 
panied by deposit for 5 per cent of the amount bid. Bffort will be 
made to make awards in the order in which offers are received. 


Inspection is invited and may be arranged for with the Supply 
Officer of the above Naval Stations. Schedules of Sale giving full 
description and complete data as to terms of sale are obtainable from 
the above officers or from the Salvage Section, Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C. 


JOSHPHUS DANIBLS, 
Secretary of the Navy. 





AEROPLANE DRAFTSMEN—Wanted immediately, experienced 
aeroplane production draftsmen, lay-out men and detailers. State 
experience and salary desired. Ordnance Bngineering Corporation, 
Baldwin, Long Island. 





FOR SALHE—wWell equipped airplane factory, consisting of five 
modern well lighted buildings with complete wood mill, machine shop, 
wire shop, ventilated dope house, cut-up plant, approved dry kiln, and 
all other equipment necessary to conduct a well regulated factory. 
The property comprises 4% acres, spur on transcontinental railway. 
Two flying fields within short distance. Write for further details. 
Liberty Iron Works, Sacramento, California. 





AERONAUTICS—Required, young man preferably ex-Navy avia- 
tor, with some knowledge of aeronautics. Personality and business 
ability more important. Position of responsibility and promise. 
Write fully in confidence. XYZ. 





DEMOBILIZED R. A. F. officer and pilot, with 12 Huns to credit, 
winner of Distinguished Flying Cross and other medals. 1200 flying 
hours on 24 different types of machines. 500 hours on active service 
in France. Willing to make Trans-Pacific flight. Anxious to get into 
commercial aviation. Open to any reasonable proposition. Address: 
Aviator, Fayetteville, N. Y. a 





DRAFTSMEN WANTED—Maust be experienced in Aeronautical 
work. Thomas-Morse Aircraft Corporation Employment Dept., Ithaca, 
New York. 





FOR SALE—Two passenger Biplane, 36 ft. Wings, 7 cyl. Gnome 
Motor. All surfaces newly covered. Price $1500.00, best flying con- 
dition. C. H. Ruthorford, First & C. Sts., San Diego, Calif. 
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This, in a few words, indicates how Lynite is 
helping the U. S. air mail service in estab! shing records 
for speed, fuel economy and carry ng capacity. 


In the pistons of postal plane engines, Lynite 
improves engine performance, reducing upkeep cost 


and promoting longer life. 


Among the parts of mail service airplane engines 
made of Lynite are the following: 


Camshaft housing 

Camshaft driving shaft lower 
bearing container 

Camshaft housing covers 


Camshaft housing cover (pro- 
peller end) 


Crank case (uppe-) 


Aerial mail carrier about to start 
from Cleveland for Chicago. 


ey agen —— 


Crank case (lower) 
Crank case breather 
Crank case oil filler 


General driving shaft ball bear- 
ing container (upper) 


Intake header 
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59 LYA ITE Parts in the 


Postman’s Plane 


59 parts, 350 to 400 pounds saved to the plane— 


Intake header water outlet Water pump bevel driver bush- 


(single) ing housing (dist end) 
Intake header water outlet Water pump bevel driver bush- 
(double) 


ing housing (prop end) 


Water pump body shaft bear- 
ing retainer 


Oil pump body (upper) 
Oil pump body (lower) 


Oil pump body (lower half 
cover) 


Water pump cover 
Oil pump pressure relief valve Weter pump Gedy 
guide Pistons 
THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX products 
General Office, Cleveland, Ohio 


DISTRICT SALES OFFICES 
New York - - - - - - += = + = = + §11 Fifth Avenue 


Cleveland - : - - - - - - + +. =  6523,Euclid Avenue 
Detroit - + - - --:- - - Chene & Finley Streets 
Chicago - 1640 Conway Building 
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| Aerial 
| Photography 


200 1000 1000 900 809 190009 


Civil Engineers, City and Industrial 
Planning Architects, Landscape Gar- 
deners, all find their new tool—aerial 
photography — of immense value in 
their everyday work. 
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Film companies and 
great photographiccon- 
cerns are using Curtiss 
Planesand regard them 
as their most valuable 
equipment. 
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Let us tell you how to use PAN 
them. for your purposes a aon 
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CURTISS AEROPLANE and MOTOR CORPORATION 


Sales Office: Room 1456, 52 VANDERBILT AVENUE, NEW YORK 
Tue Burcrss ComPpANY 


rece 500 





“O00 


Curtiss ENGINEERING CORPORATION 
I, MARBLEHEAD, Mass. 


Garben City, L. 
r, New JERSEY 


Curtiss Fiyinc STATION OF ATLANTIC City, INc., ATLANTIC CITY 
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Gentlemen: Please mail me at once, your special rebuilt Curtiss 


J] N proposition and how to use them for photographic purposes. 
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